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IRVING BILLY

INTERIM VICE PRESIDENT
NAVAJO NATION

‘LEONARD HASKIE

INTERIM PRESIDENT
NAVAJO NATION

June 11,19%0

Mr. Mark Satterwhite :
Indian Superfund Coordinator
US~EPA,Region-VI

1445 Ross Avenue

Dallas, Texas 75202-2733

Dear Mr. Satterwhite:

Find enclosed Addenda to the Preliminary Assessment Package
. for the Navajo-Brown Vandever Uranium Mine.

Additional information, pertinent to the site and Biocaccum-

ulation of Radiospecies has become available(Reference#37). More
reliable calculations regarding the area Radon burden have been }
produced(mine spoils calculations Addenda). Dr. Gaurav Rajen(Sen- /
ior Environmental Engineer) and Patrick Molloy worked on the cal-
culations. References#35 and #36 are included in support of the /

calculations. Reference#38 pertains to Radon levels obtained dur-
ing an Indian Health Service Radon survey in the area of residences
approximately two miles from the site. It is intended that the lev-
els be considered as background parameters for the area.

If you have any quéstions regarding this material, please contact
me, Dr. Rajen or Patrick Molloy at (602) B71-7329 or -7332. Thank

~ you.
-~ — ) . Sincerely,
G‘Gbu‘/m (\)A@J&,\ ) yw- o/\ﬁ:'
Clara Bia E%Eo
-Executive Director *
Navajo Superfund Office
Enclosures |
CB/pm

Post Office Box 308 &« Window Rock, Navajo Nation fArlzana) 86515 e (602) 871-4941



NAVAJO - BROWN VANDEVER URANIUM
MINE SPOILS CALCULATIONS ADDENDA

(PLEASE ATTACH TO REFERENCE # 4)

NAVAJO - BROWN VAN-
DEVER URANIUM MINE




e
PR g o

NOTES ADDED IN PROOFS FOR THE NAVAJO - BROWN VANDEVER URAN—
- IUM MINE PRELIMINARY ASSESSMENT :

1.

6.

. COMPUTE THE RADON FLUX:

FROM REFERENCE # 35, THE SOLUTION FOR THE ONE - DIMEN-
SIONAL, STEADY.- STATE RADON DIFFUSION EQUATION (EQ.(1})
1S3

It =_lO4RpE(ADt ﬂtanh[<xot Vexy ]
WHERE
Jt - THE RADON FLUX FROM TAILINGS SURFACE IN
N pCl m-“4s” ,

AND '
: Xt - THICKNESS OF TAILINGS IN cm.

REASONABLE VALUES FOR THE PARAMETERS ARE ASSUMED AND
ARE}
p = 1.5 gm.cm™3 (DRY BULK DENSITY OF TAILINGS)
E = 0.23(RADON EMANATION COEFFICIENT, DIMENSION-. ' B
- ' LESS, FROM FIGURE 15, PAGE 5 - 2)
Dy = 1.3(10-2) cm?.s-1(DIFFUSION COEFFICIENT FOR
 RADON' IN THE TOTAL PORE SPACE)
R = KaG = (.19)(2812 pCi) (SEE PAGE 5-1)
= 534.28 pCi
AND - o
A= 2.1(1076)sTBECAY CONSTANT OF RADON)
FURTHER ASSUME THAT THE TAILINGS EQUILIBRIUM MOISTURE

CONTENT (DRY WT.%) IS}

"M = 11.7% .
(FROM FIGURE 15): THIS VALUE YIELDS A RADON EMANATION
COEFFICIENT CONSISTENT WITH THE VALUE 0.23.

Je = 104(534.28)(1.5)(0.23)[(2.1(107 6)(1 E(lo 2)1%]
: x tanh[(2.1(10-6)(1.3(10-2)"*1%(300) §
= 304.26 pCi.m —2.s” -1

FROM 6. AND 7. OF REFERENCE#4 OF THE PRELIMINARY
ASSESSMENT, ASSUME THAT APPROXIMATELY 30% OF THE 251
ACRES IS COVERED WITH TAILINGS TO A DEPTH OF 3m(300 cm)
WHEREBY _ .

By = (0.3)[1.1(107)f£t2]
T = 9.34(10%) m2

COMPUTE THE TOTAL FLUX
" J¢At = 2.84(107) pCi.s -1

i n

BROWN VANDEVER URAN- N
IUM MINE REFERENCE g
MATERIAL
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7. COMPUTE THE TOTAL YEARLY RADON PRODUCTION ( IN CURIES
Pgp (60)2(24)(365){§?Ei

8.97(1014) (10"
897 Curies

8. FROM. REFERENCE #2, PAGE #43 THE VALUE FOR THE AVERAGE }
SPECIFIC FLUX FROM AGED TAILINGS PILES IS} - A i
Ji = (0.19)(103) = 190 pci.m™2s"1 -~
WHERE 0.19% IS THE B. VANDEVER ORE GRADE VALUE.
9. THE ALTERNATE TOTAL FLUX FOR THE ASSUMED 75.3 ACRES
1S} o
JpAg (190)[9,34(104)] pCi.s"1
- 1.78(10') pCi.s-1 '
10. COMPUTE THE TOTAL YEARLY RADON PRODUCTION GIVEN
THE ABOVE FLUX} .

Pppy = (60)2(24)(365)
560 Curies-

11. THE VALUE FROM REFERENCE #2 FOR TAILINGS PILES IS:

7

Je¥= (0.19)[3.3(103)]) pCi.s~!
- 5.87(107) pci.s~!

12. THE TOTAL YEARLY RADON PRODUCTION FOR A WORST CASE
SCENARIO IS THEN? :

Pry = (60)2(24)(365)[5.87(107)] pCi
- 1850 Ci-

BROWN VANDEVER URAN- g
IUM MINE REFERENCE |
MATERIAL
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REFERENCE # 36

BROWN VANDEVER URAN- [
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2. DETERMINING RADON ATTENUATION THROUGH COVER MATERIALS

The thickness of cover material required for uranium-mill tailings
reclamation 1is usually determined by a radon flux or concentration
criterion which must be satisfied. The general approach used in estimating
the required thickness of a cover can be divided into two phases. First,
the characteristic parameters of the tailings .and cover must be measured
or estimated. These include the radon diffusion coefficients, porosities
and moistures. of the tailings and .cover, and the radium content and
emanating power of the tailings.. Second the thickness of cover needed to
achieve a prescribed radon flux is determined by iteratively calculating
~radon fluxes for various cover thicknesses until the thickness giving the
- prescribed flux is found, Alternatively, an approximate expression can be
used to calculate the.cover thickness directly,

~ In the following equations and throughout this handbook, the diffusion
coefficient for radon in the total pore space of the soil is designated by
the symbol D, consistent with recent reports on radon movement. A second
parameter, the effective bulk diffusion coefficient of the spil, is often
designated Do, and has sometimes been confused with D due to varying
symbols and nomenclature used in the -literature. The two are rzlated by
D = Deg/p, where p is the total soil porosity. Identh 1 nomenclature but
different symbols were used in the earlier handbook and in the NRC's
Generic Environmental Impact Statement on Uranium Milling (Appendix P).
The symbol D in those reports corresponds to Dg in this handbook.

2.1 RADON DIFFUSION EQUATION

The one-dimensional steady-state radon diffusion equation is:

2c ‘ ~
0 45C ¢+ RaAE/p =0, (1)
dx2 o ,
where
’ C = radon concentration in the total pore space (pCi cm-3)

D = diffusion coefficient for radon in the total pore space
(ems-1) -

‘X = decay constant 6f radon (2.1x10-6 5'1) .

R = specific activity of radium in the soil (pCi g-1)
p = dry bulk density of the soil (g cm-3)

E = radon emanation coefficient (dimen;ion]ess)

p = total porosity of the soil (dimensionless)

® | 21 @



The radon flux from the bulk soil material is related to the radon
concentration in its pore -space by Fick's Law:

= -10% pp 4L (2)
dx ’
where
J = bulk radon flux (pCi m=2 s-1)
104 = factor to convert units from pCi cm-Zs-1 to pCi m-2s-1

Appendix A contains the mathematical basis for Equation 1 as well as
for the solutions used in this handbook. The solutions of interest are for

bare tailings, tailings covered with homogeneous material, and a

generalized mu1t1reg1on problem w1th many tailings and cover 1ayers.

2.2 FLUX FROM BARE TAILINGS

The -solution : of Equat1ons 1. and 2 for - the flux from a bare,
homogeneous ta111ngs pile is:

Jt = 104 RpEV{Dt tanh ’D Xt ,. . ‘ | (3)

ot
'wherei
Jt © = radon fiux f}om the tai]ingsAsurface (DCi~m‘Zs'L)
Xt = thickness of‘tailings (cm) o

The subscript "t" refers to the tailings region. A graph of Jy/R E is
given' in Figure 2 as a function of x¢, illustrating the limitation on the
radon flux imposed by radon decay, ‘particularly for 1low diffusion
coefficients, .As illustrated, most of the radon comes from the surface
layers of ta111ngs, hence there is an advantage in consolidating tailings
into smaller, thicker piles. s

2.3 FLUX FROM COVERED TAILINGS

The exact solution from diffusion theory to the two-region, tailings-
cover problem is:

23 e PeXc

[1‘+-Vat/ac tanh(btxt)]+ [1 -Vat/ac tanh(btxt)]e'ZbeC

Je (4)

() 2-2 | @
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- |Dc : 2J¢/Jdc
Xe Ty f—= In :
A [(1 +Vat/ac tanh byxt¢) + (1 -Vag/ac tanh bexe)(Jc/d¢)2

(8)

Most practical applications vrequire a significant degree of
attenuation so that the last term in the denominator of Equation 8 can be

neglected. The resulting simplified equation caF be expressed in graphic

form and 1s presented as a nomograph in F1gure 4

, The requ1red cover thickness, xc, is found by first determ1n1ng the
ratios Jc/J¢ and ac/ay and then referr1ng to the nomograph in Figure 4.
The value of the ratio Jc/Jt is found on Column A and the value of ac/at on
Column B. These two values should be connected with a straight line, and a
value read from Column C. at the intersection with the line. That same
-value is located on the modified scale C' and a second line is drawn from
~ that value on C' to the value of Dc on Column D. The intersection of the
resulting line with Column E gives the cover thickness, in units of either
meters or feet. : ,

2.5 EXAMPLES OF SURFACE FLUX AND COVER THICKNESS DETERMINATIONS

Several examples are given in this section to illustrate the use of
. the ‘equations ‘and graphs. The first general examples are calculations of
the surface flux from covered tailings. Figure 5 contains the results of
- cover calculations for a bare tailings flux of Jy = 280 pC1/m s. Various
diffusion coefficients for the cover soils are used in Equation 4 to obtain
the curves in the figure. (46)  As shown in the next chapter, the cover

moisture is the dominant parameter affecting the D, and hence, the radon

attenuation.

As an -example of the calculations used to generate the curves in
- Figure 5, it is assumed that a tailings pile has the following typical
values: .

R = 400 pCi/g
p = 1.5 g/cmd.
E = 0.2

Dy = 1.3x10-2 cm?/s

pt = 0.44
My = 11.7%
xt = 300 cm

The radon flux from the surface of the uncovered tailings is
calculated from Equation 3:

o 2-6 ‘ | @




" diffusion data.

4, ESTIMATING DIFFUSION COEFFICIENTS

Radon diffusion coefficients for earthen materials have traditiomally
been determined from Tlaboratory measurements with the subject soil at a
- prescribed moisture content and compaction. However, it is often desirable
to estimate the diffusion coefficient of materials under varying conditions
for which measured values are not available. This can be done with either
complex models based upon physical characteristics of the soil, or upon
empirical correlations based upon measured values of D. Both approaches
are discussed in this chapter, and the advantages and disadvantages of each
are given. Because soil moisture and compaction are important factors in
.the value of D for a given soil, they are also examined in detail in this

chapter,

In order to predict the diffusion coefficient of radon from physical
properties of an earthen material without conduct1ng radon measurements,

empirical correlations have generally been use One of the earlier
correlations is the corre13t1on with nn1sture( which was used in the
Another is a correlation with the air-filled

GEIS on uranium m1111F§
porosity of the soil ‘Although these correlations permit estimation of

diffusion coefficients from soil propert1es rather than diffusion measure-
ments, their basis. is vst111 a series of measured values of diffusion

coefficients.

4.1 DIFFUSION COEFFICIENT MODEL N

- Recently, a theoretical model has been developed for estimating radon
“diffusion  coe f1g1ents without relying on_ fitted parameters to radon-
. The formalism considers the detailed composition of
-~ the pore fluid as well as a statistical definition of the pore structure of
- the material. As illustrated in Figure 11, the pore fluid is modeled as a
two- -phase mixture of air and water, with radon diffusion occurring in both
_phases, and with radon exchange occurring between the air and water. The
- pore structure is modeled from the measured pore size distribution of the
soil, and is described by the weighted average of all combinations of
- single -and composite pores, The soil parameters required to estimate a
radon diffusion coefficient are thus the moisture, the packing density and
the pore size distribution.

Agreement between the model calculations and measured D values is
. genera]ly within the experimens d] uncertainties in the data. A typical

result is shown in Figure 12. ( For the calculations, the pore size
distribution was de?ucyd both from water drainage curves and from particle
size distributions.

4.2 DIFFUSION COEFFICIENT CORRELATIONS

Empirical correlations for estimating D haVeﬁthe advantage of being
simple and easy to use, with a minimal amount of information needed. One

‘I. : | 4-1 . ‘l'



of the ear] corre]at1ons re]ated D with the wet weight-percent moisture in
the soil. Subsequently, the development of the model for D revealed
that the fract1on of saturation, m, was the primary fundamental parameter
characterizing D. A more recent correlation using the parameter, m, is
recommended for use. It is given by:

D = 0.07 exp[f4(m - mp2 + m5i], _ : (12)
and is plotted in Figures 10 and 12,

. The relationship between - the fraction of saturatidn,‘ m, and the
common 1y-measured moisture percentage, M, is:

=10"2 W/(1/p - 1/9) , (13)
where
~p = dry bulk density (g cm3)
g = specific gravity.(g cm=3) |
M = dry weight~percent moiéture (gm water/gm dry soil) x 102

The exponential. argument in the correlation is a s1mp1e power series
in m, where the first term. defines the general downward slope. The second
term contains the poros1ty influence and also causes a more gradual
decrease with moisture in the pore f1111ng region. The final term in the
exponential argument ‘accounts for maJor pore blockage near saturation and
causes the more rapid decreases needed in this region.

4.3 UNCERTAINTIES OF D CORRELATION ESTIMATES

The. corre]at1on 'shown in Figure 10 has a geometric standard dev1at1on
of 2.0. However, individual estimates for a particular soil -at a given
moisture may be uncertain by as much as an order of magnitude, especially
for higher values of m.

A reduction can be achieved in the error associated with a D value
from the correlation if just one measurement is made with the candidate
'soil. In general, if the D at a given m for a specific soil is higher than
the correlation, it will remain higher for other values of m. As seen in
Figure 13, this is also true if the measured D is lower than the correla-
tion. Values for the four soils shown in the figure also indicate the fact
that materials with a wide range of particle sizes have lower D values.
Therefore, by normalizing the correlation to a measured value for the D of
a specific soil at a given m, more accurate estimates can be made for the D




where -

H = depth to the water table (ft)

Equation 14 can also be expressed in the form to estimate the dry-
weight percent soil moisture: {

M = 3.1P% - 0.03E + 3.9fcp - 1.0 (16)

where M is the dry weight percent soil moisture.

4.5 COMPACTION EFFECTS ON DIFFUSION COEFFICIENTS

Compaction of the cover materials generally reduces the equilibrium D

- value, - The dominant effect is from the increase in the equilibrium m;

however, for some soils, D also decrease *with greater compaction at a

- fixed m. For soils with higher compactions, such as represented by the

" data in Table 3, systematic biases from the corre]at1on are observed for
certain types of soils. :

The - soil description in Table 3 is based upon the percentage of c]ays

~and silts in the material, which is determined from the fraction passing a

. No. 200 mesh screen. AS'stated previously, the soils are placed into four
-groups,. according to the fraction passing a No. 200 sieve.

Diffusion coefficients from the first group are an average of
20 percent lower than the correlation, and those from the second group are
- 50 percent lower. Those in the -third group are within one percent of the
correlation, on the average, and the fourth group averages 30 percent
higher than the correlation. These biases should be applied to the
correlation in Equation 12 if it is used to obtain an estimate of D. For
example, for a soil with fy less than 0.3, the D obtained from Equation 12
can be divided by 1.2 to obtain a more accurate estimate of D.

The biases are cons?st?nt with predictions from the diffusion
coefficient computer model. A material with a high clay-silt content
is not as effective in attenuative radon as a material with a wide range of
particle sizes, for a given saturation percentage, These characteristics
should be considered when selecting cover materials.

A significant increase in the lower limit of the volumetric water
content, 6, also occurs for many soils at higher compactions. The i?crease
was particularly significant for densities exceeding 1.5 g/cm3
Examination of the relationship between m, 8 and porosity, p, is helpful in
explaining the increases

m= 6/p (17)

4-7




5.  OTHER FACTORS INFLUENCING RADON MIGRATION

Three other factors. influencing radon migration warrant consideration.
They are the source term (the tailings), the effects of defects in the
cover, and the effects of advection.

5.1 RADON SOURCE TERM

Characterization of the source term is a major step in performing the
design analysis of an adequate cover system. As given by Equation 3, the
key parameters for the source term are the radium concentration, the dry

-bulk density, the emanating power, and the diffusion coefficient.

Values for the radium concentration, R, of tailings can be measured
directly from tailings saTgles by the radon equilibrium method, and by
direct gamma spectroscopy. If a radium analysis is not available,
it can be estimated quite accurately from the uranium concentration of the
ore as specified by the ore grade, using the following equation:

R = K6 N , (18)

where.
G = ore grade (wt% U30g)
Ka = 2812 pCi (226Ra) per gram soil/(wt% U30g) -
This "equation presumes equ111br1um between the .uranium and radium in
the ore and all radium being contained in the tailings.
The bulk density, pp, of  the solid tailings.material is. a”cglgp ely
.easy-measurement to perform.m Inwxhe absence of measured data a_ typi afﬁ”

value of 1,5 g/cm3 can _be_used for the bu]k dry dens1ty. “The den51:y of
most tailings piles will be within 35 percent of this value. ‘

The emanating power, E, for uranium tailings is the fraction of the
radon generate? that is free to diffuse in the pore spaces. It has been
shown recently(62) that E varies with moisture. A? ?own in Figure 15, E
can vary considerably for different tailings piles However, for most
practical applications with uranium tailings, a value of 0.2 is .a
reasonable estimate of E, The data shown in Figure 15 are based upon a few
grab samples per pile.

5.2 SQURCE TERM IMPACTS ON RECLAMATION DESIGN

The utilization of source term information can have beneficial impacts

@ 5l o
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FIGURE 15. RADON EMANATION COEFFICIENTS FOR TAILINGS SAMPLES.
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TABLE 8. Arithmetic Mean Specific Radon Flux
Comparison with Other Studies

. ' h ' AVERAGE SPECIFIC FLUX
SURFACE © pCi/m2-sec-% UsCa REFERENCES
Soil 2, "Wilkening, 1960 - Ref. 16
Soil 2, Junge, 1963 - Ref. 17
Soil Clements, 1974 - Ref. 18

Undisturbed Topsofl Rear Casper, WY _
Undisturbed Topsoil an Mine Properties

1 Thomas, 1982 - This Work

; 2 “
Topsoil Piles at Mines 5
2
2

Overburden Plles
Recovered Qverburden Piles .

g883,3 28288888

+ Undisturbed Ore in Mine Pit Carson, 1980 - Ref. 19
w Ripped Ore in Mine Pit .
Mine Pi% Floors 3, Thomas, 1982 - This Work
Ore in Mine Pits 3, “ N
Ore Piles at Mines 6. b
Lower Grade Ore Plles 5, "
" Aged Tailings Piles(1) ~ 1,000 % ‘ Carson, 1980 - Ref. 19
Tailings Piles (1) . 3,300, Stlker, 1979 - Ref. 20

Footnote:

(1) These values were calculated from results reported as if the 226Ra preseant
was tn equilibrium with 2
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RADON TESTING

RADON FLUX: Standards 40 CFR Part 61 Subpart T
40 CFR Part 192

Average 1 year over disposal -- 20 pc1/m2/sec

Annual average at any location outside -- .5 pc1/m /sec
Terry McLaughlin -- 703-308-8760

HQ OAR 460

Washington, D.C

Standards and technologies outlined in federal registry
12/15/90.

Denver Specialist -- Phil Nyberg FTS 330-1686
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Superfund Site Strategy Recommendation ‘ ‘ Regidn &
Site Name: Navajo — Brown Vandever Uranium Mine Site Number: NMDIB&6&AFLILT

Rlias Site Name(s):

Address: Fcur Miles ENE of Bluewate, NM

City/County or Farish/State/s/Zip: Bluewater/McKinley/NM/37045

Recommendatign:

’ *
1. No further remedial action planned under Superfund.

XX|[2. Further pre-remedial investigative action needed under

L Superfund: 7 :
PA Priority: High__ XX

S5I XX __ : : - Medium
To be perfaormed by _Navajo :

3. Action may,be appropriéte under other author;tj:
" " 'NPDES SPCC . 404 TSCA
"UIC SMCRA ’ STATE RCRA

OTHER _ERB
DiécUssion: PA

The Brown Vandever Mine contains about 1880 tons of uranium mine tailings
abandqhéd on-site. Small guantities aof ore grade material are found
scattered over the -site. The material is easily accessible by site
residents and visitors. There are several uncovered ventilation shafts,
timbered shfts and inclined adits on the site, There are no warning signs
or fences preventing access to the site. The population within 174 mile of
the site is around 75 persons. Over 30 children are known to play on the
tailings in the immediate vicinity of the mine. The road to the site is
paved with tailings. There is potential for exposure of individuals via
the air pathway as some of the material is fine, and Radon is also emitted
from the slag material. The primary substances of concern are Uranium, and
its progeny Th 232, Bi 214, Po 214, 1isotopes of Pb and Radon gas. The
heavy metals potentially present in the mining waste are arsenic, barium,
magnesium, manganese, strontium, titanium, and zinc. Many of these
materials have been demonstrated to be mobile in -waters associated with
Uranium mines. Three wells and a spring are located within a 4 mile
radius, and serve approximately 430 persons. Ground water from 2 of the
wells 1is at 400 feet. The adits from the mine reach to within 100 feet of
the groundwater and might convey contaminants, There is no surface source’
of water used by the people for drinking water. Because of the air pathway
and soil exposure routes as well as the potential for ground water
contamimation, this site is recommended for a Screening Site Inspection.

Copies to (please list) NAVAJO EEQ 6T-AS, 6E-E, 6W-5, ATSDR
Recommended By:_ (' HAA %v5@29ﬂ44$( Date: 7?4174?f7
AL ) L aplliDate: ?/!7/@0

Approved By:
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INTERIM PRESIDENT INTERIM VICE PRESIDENT
NAVAJO NATION NAVAJO NATION

NSO-90-62
April, @6 1990

Mark Satterwhite

Superfund Indian Coordinator
U.S. EPA Region VI

1445 Ross Avenue

Dallas, Texas 75202

Dear Mr. Satterwhite:

"Enclosed is the Preliminary Assessment (PA) Package for the
Brown Vandever Uranium Mine, -located near Bluewater, New Mexico.
This report receives NSO internal approval and is now ready for
your review and comment.

Please call myself or Patrick Molloy, the Health Physicist who
prepared the package, for any questions you may have regarding the
report. We would appreciate a response in the form of comments or
approval at your earliest convenience. You may reach myself or
staff at (602) 871-6859, 6860 or 6861.

Sincerely,

Clara Bia
Navajo Superfund Director

Enclosures

cc: Peter Sam, William Taylor, Superfund Site Assessment Section
Deborah Vaughn-Wright

Post Office Box 308 e Window Rock, Navajo Nation (Arizona) 86515 e (602) 871-4941
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PRELIMINARY ASSESSMENT

DATE : May 20, 1990 A _

Prepared by: Patrick Molloy, Health Physicist, Navajo Superfund
Office

‘Site - : Navajo - Brown Vandever Uranium Mine

EPA ID # Not assigned

SITE INFORMATION

" Site Location. The Brown Vandever Uranium Mine (Brown Uranium Mine,

sic)is located approximately 4 miles east of Prewitt, New Mexico. The

.. . site is also located approximately 20 miles north-northwest of Grants,
.. New Mexico (figure# 1). The site may be found by proceeding east fram

~ the Prewitt, New Mexico post office on the Interstate 40 frontage road

- approximately 1 mile and- subsequently traveling east on an improved

. 7 'dirtroad for approximately 5 miles (figure #2). The road turns north
. . at the. easterri edge of Haystack mountain, a prominent geological

feature in the area.  The site is located on the southeastern margin of

. Haystack mountain appmxnnately 1 mile north of El Tintero cinder cone
» (figure #2). The Geographic coordinates for the site are 35° 21' 02" N
o Jatitude and 107°56'25" W 1ongltude (7). ’

'_I‘he mine is located on an expired mining claim of approximately %

- -section in area. Approximately 65 persons, including small childern
live on-site in a semi-agricultural rural setting (3,4; worksheet #2,

7). - Two inclined adits, .an almost vertical timbered shaft, two
vertical ventilation shafts and a strip mine covering approx:mately 100
acres are. notable featu.rm of the abandoned claim (3; Frames).

" OWNER AND OPERATOR. The Brown Vandever‘MJne is currently owned, and

was owned throughout its history by the Navajo Nation (17). The land
is held in trust for the Navajo Nation by the Federal Government

through the authority of the Bureau of Indian Affairs (BIA).

The primary lease holders for the claim were varjbusly; Williams and
Thampson (full names not found) and Mr. Brown Vandever (2;pg 1-276, 3-
5). = The site was presumably subleased to the various operators (2;

" page 3-5). Several other mines are to be found in the area the most

notable being the Haystack 2 mine (1ll). The lease is currently owned
by the Navajo Nation (17). ' .

PURPOSE OF INVESTIGATION The Brown Vandever Uranium Mine was reported
to be a potentially contaminated waste site by the Navajo Superfund

office fleld reconnaissance team in 1990 (1).
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.SITE HISTORY 'The Brown Vandever Uranium Mine is located in the
Anbrosia Lake sub-district of the Grants Mining District (7,10). No
Historical record for naturally occuring radiation levels for' the area
has survived until the present. Two inclined adits were driven north-
northwestward into the dip of the Todilto formation (3;frame #12,
~ figure #4). These inclines were reported to be approximately 300 ft. -
deep (14; page #6, direct quote): additionally, two 400 yd. drifts
were driven into the ore bodies associated with the incline "in Frame
#12 (14; page #2).

A timbered shaft inclined at approximately 10° from the vertical, was
. driven into the dip of the Todilto formation approximately 1000 ft.
. west of the inclined adits (3; frame #33). This shaft was reported to
be approximately 300 ft. deep (14; page #6): drifts were a]so excavated
northwest and northeast fraom the shaft.

Two, two-foot dmter vertical shafts were excavated between the
inclined .adits and the timbered shaft in order to provide ventilation
for the mining operation (3; frame #33); the ventilation shafts were
reported. to be approximately 300 ft. deep (Mr. Brown Vandever. personal
‘ commnlcatmn, April. 11 1990).

.. The area south of the inclined adits has been extenswe.q strip-mined:

The area of surface disturbances has been estimated to be approximately

" 100 acres in extent (4; page # 8, Figure #2). Talh_ngs associated with

the N. and B. Varxieleereswereusedto pave aroadleadlngtothe
N. Vandever works. ‘ :

It is presumed thét,the mining operation was carried out using
conventional mining techniques; Due to the extensive and elaborate
nature of the surface works and adits (shafts), it is unlikely that
manual labor was utilized to any great degree. A powerline extension
which was used to prov1de electrlc1ty for an air compressor still
exists on site.

The Brown Vandever Uranium Mine was operated intermmitently over the
period of years fram 1952 until 1966 (2). Santa Fe Uranium, Federal
Uranium Mesa Mining Co. and Cibola Mining Co. were some of the mining
interests involved: Other individualsiperated the mine (2). ,

Mining operations at the site produced 25,796 tons.of ore rich in
Uranium (U,0,,0.) 0.192 grade) and Vanadium (V. 05, 0.30% grade). A
totalof9g 5 1bs of U 0 ami753421bsofV25werexrd,llaifmnthe
- raw production tonnage (23 pa# 1-276, 3-5).

ItispresmedthattheorewasttansportedtoShiprock, New Mexico or
‘Durango, Colorado for milling. However, no record of where the milling
took place was found: It is not known whether the Phillips Petroleum
Ambrosia mill was in operation during the time the ore was being
produced.

DISSCUSSION OF KNOWN/POTENTIAL PROBLEMS  During a windshield survey of
. the site and environs, in order to ascertain population, population
distribution, water usage patterns and area radiametric background
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<77 " ""FIT PHOTOGRAPH LOG SHEET

SITE NAME BROWN VANDEVER URANIUM MINE - USEPA SITE NO. NOT ASSIGNED

DATE _APRIL 11,1990 TIME-_10:20am WEATHER _crEaR
PHOTOGRAPHER _ p, MOLLOY - ANGLE/DIRECTION_20° /ENF
FILM TYPE _POLARQID FRAME NO. 5 ‘
DATA TAKEN WITH PHOTOGRAPH: NONE
‘ 1. Soil Sample ' : ( )
. Surface Water Sample C0)
3. Air Monitoring Device {( )
Reading: A
4. Radiation Survey {( )
Reading:
. Deep Well Water Sample ( )

6. Photograph Below: YES

- 7. DESCRIPTION _HAVYSTACK BUTTE, REFERENT, LOOKING E _OF FNFE




ey

SITE RAME BROWN VAN EVER URANIUM MINE USEPA SITE NO. NQz—ASﬁIQﬂEQ.

DATE APRIL 11,1990 TIMR AFTERNQQNHEATHBR _CLEAR

pmugg P. MOLLOY L ANGLE/DIRECTION 270°/S
FILM TYPE _POLAROID FRAME NO. _ 20' |
DATA TAKEN WITH PHOTOGRAPH: *** NONE *#+ |
1. Soil Sample - « )
2. Surface Water Sample ( )
3. Air Monitoring Device ( )
Reading:
4. Radiation Survey' ( )
Reading:
- 5. Deep Well Water Sample ( )

6. Photograph Below: YES

o
2% ee (e tiaTEre
MWﬂ{prl%L\

LOOKING'

S

7. DESCRIPTION EL _TINTERO CINDER CONE REFERENT.,
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SITE NAME _ BROWN VANDEVER URANIUM MINE _ USEPA SITE NO.NOT ASSIGNED
DATE _APRIL 11, 1990 TIME 10:25am WEATHER _CLEAR

PHOTOGRAPHER  P. MOLLOY ANGLE/DIRECTION_2(°/ENE
FILM TYPE _POLAROID . FRAME NO. _ 7 <
DATA TAKEN WITH PHOTOGRAPH: YES
1. Soil Sample (G
2. Surface Water: Sample ()
. -Air Monitoring Device )
Reading: '
4. Radiation Survey ( x)
Reading: LUDLUM#]9-24uR.hr-1 :: ESP-II - 2. 2(104)

Photograph Below: YES
|

7. DESCRIPTION _TRENCH CUT NNE OF B, VANDEVER RESTDENCF,

LOOKING NE. NOTE FRAMES 8, 9, 10 TAKEN AT SAME LO-
CATION ‘
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levels, the following observations were made;

* The population distribution is closely correlated with the
Indian Health Service (IHS) water system (tautological).

* Several windmills in the area are no longer in service. At
least one windmill shows infrequent use (18; pg #1).

* There are 7 residences on site: not all these residences are
connected to the THS water system. '

* The old haulage road (for ore transport) is plainly visible and
shows definite erosion: The road that obtains access to the
site was at one time the haulage road. There is radiametric
evidence that contaminants are migrating off site (18, pg #2).

* A drainage which trends east fram the site exhibits radiametric
readings consistent with contaminant transport/migration.

* The onsite haulage road was "paved" with mine tailings and
_provides a receptacle for mechanical transg)ort of contaminants.
An Eberline Gamma Ratemeter registered 10° cpm at the edge of
~the-road (3; frame #22, 14; page #4) There is radiometric .
evidence of mechanical (egqg, vehicle) transport of contaminants
approximately 2 mi. from the site ‘environs via the haulage road
(18; page #2) s ;

- * The timbered shaft retains a shack at its mouth, however, access
to the shaft can easily be gained by removing a wire grate
covering the portal (3: Frame #33). Additionally, the shaft
"aspirates” under certain meteorological conditions,
contributing to the area Radon burden.

* The vertical ventilation shafts are poorly capped and young
. children in the area could easily gain access to the excavations
(3; Frame #33). , »

;

* One inclined adit is used for waste disposal (3; Frame #12).

* Small quantities of ore grade material are to be found almost
anywhere on site.

* Approximately 1880 tons of tailings materials are presently
onsite. - The material is uncovered and accessible (3.; Frames
#8, #13, #15, #19, Frames #25 through #32).

* The Navajo Superfund Office FIT digilert alerted (enabled)
inside the wvehicle being used for reconnaissance at one point
along the "Hot Roed" (3; Frame #22): enable/alert on the device
is set at .098 mR.hr-1. ‘

- Tailings material, the inclined adits and the timbered shaft are sus-
pected of producing a leachate rich in toxic heavy metals and
radioactive contaminants (4,11,23). Radiometric readings taken during



.m PHOTOGRAPH_LOG SHEBT. T

SITE NAME BROWN VANDEVER URANIUM MINE USEPA SITE NO. NOT ASSIGNED
DATE APRIL 11,1990 TIME 11;15am WEATHER _crpar 7q SLIGHTLY nvppPAQHA

PHOTOGRAPHER _P. MOLLOY. : ANGLE/DIRECTION_gﬁp pA: S
"FILM TYPE POLAROID FRAME NO. 16"
DATA TAKEN WITH PHOTOGRAPH: YES
1. Soil sample ( )
Surface Water Sample ()
3. Air Monitoring Device ( )
Reading: |
4. Radiation Survey (X))

Reading: SEE BELOW IN DESCRIPTION

5. Deep Well Water Sample ( )
Photograph Below: YES , EXTRA FRAME

=0,
&4kdff#{ OF j7§¢3’41&$£>

7. DESCRIPTION __MOUTH OF DRAINAGE, TAILINGS PILE ON RIGHT,
ESP-II READINGS: @MOUTH - 5(104); @MIDWAY PAST TAILINGS
- 6.5(10%); @END OF TATILINGS - 3.25(104); ALL READINGS

IN cpm., LOOKING W
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SITE NAME _BROWN VANDEVER URANTIM wryp  USEPA SITE NO. ... ?sé;sugs

DATE _APRIL 11,1990 TIME APTERNOONWEATHER CLEAR 7O SLIGHTLY OVERCAST
PHOTOGRAPHER _P. MOLLOY ' | *ANGLE/DIRECTION 135°/NW ‘
_ FILM TYPE _POLAROID FRAME NO. .__ 33 | ‘

DATA TAKEN WITH PHOTOGRAPH: YES ,

Soil Sample ' ( )

Surface Water Sample ( )

Airﬂnonitofing Device ( )

Reading:

4, Radiation Survey (X )

Reading: 10uR.hr~1(LUDLUM#19), 104cpm(ESP-II) @ WEST.
FACE OF SHACK-

Deep Well Water Sample ()
6. Photograph Below: YES

v
z22% e,

7. DESCRIPTION _B. VANDEVER TIMBERED SHAFT, SHAFT AT AN IN-
CLINATION QF 10° FROM VERTICAL, CIRCULAR APERTURE
ON S FACING WALL IS WIRED OVER BUT WIRE IS EASILY -
REMOVED, SHAFT ASPIRATES, "300 FT. DEEP" B. V. TO

<Py MOLLOY, APRIL 11,1990
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' SITE NAME _BROWN VANDEVER URANIUM MINE _ USEPA SITE NO.NOT ASSIGNED

DATE APRIL 11,1990 TIHBjQEEERNQQNHBATHER _CLEAR TQO SLIGHTLY OVERCAST

PHOTOGRAPHER __P. MOLLOY S __ ANGLE/DIRECTION 250° /WNW
FILM TYPE _POLAROID ' FRAME NO. 33 :
DATA TAKEN WITH PHOTOGRAPH: *** NONE ***
1. Soil Sample )
2. Surface Water Sample ()
3. Air Monitoring Device ‘ ()
.Reading: ‘ ,
~ 4. Radiation Survey (x)
: Reading:
5. Deep Well Water Sample « )

6. Photograph Below: YES

%142... !
\Jm«l-T. SH. VEETICAL .)

7. DESCRIPTION _ VERTICAL VENTILATION SHAFTS(2), HOSTEEN
_BROWN VANDEVER AT RIGHT MIDDLEGRQUND. SHAFTS "300 ¢
PT. DEEP" - B. V. TO P. MOFHOY, APRIL 11,1990, LOOK-
WNW ' /Omn \
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SITE NAME _ BROWN VANDEVER URANIUM MINE _ USEPA SITE NO.NOT ASSIGNED

DATE APRIL‘11,1930ATIME 10:2§am‘ WEATHER _CLEAR '

PHOTOGRAPHER __ P. MOLLOY -~ ANGLE/DIRECTION__ ]10°/Nu
FILM TYPE _POLAROID FRAME NO. __ 1 |
DATA TAKEN WITH PHOTOGRAPH: YES |
1. Soil Sample ()
. Surface Water Sample (
3. Air Monitoring Device ()
‘Reading: -
4. Radiation Survey ‘ (X)
Reading:_LUDLUM#19 - 21uR.hr™1 : @ FACE OF ADIT
5. Deep' Well Water Sample . ( )

6. Photograph Below: VYES

7. DESCRIPTION _ INCLINED ADIT N OF B, VANDEVER RESTDENCE,

LOOKING NNW







S8ITE NAMB _ BROWN VANDEVER URANIUM MINE  USEPA SITE KO. m&usm
DATE _APRIL 11,1990 TIME __ WBATHER _CLEAR

PHOTOGRAPHER _ P. MOLLOY _ ANGLE/DIRECTION

‘ FILH TYPE _POLAROID FRAME NO. __2g
S DATA TAKEN WITH PHOTOGRAPH: *** NONE ***
¥ 1. soil Sample | ()

‘ 2. Surface Water Sampls ( )

' o ‘ 3. Air Monitoring Device () ~

, _ Reading:
‘ | 4. Radiation Survey o (x) ‘ : ‘
; Readihg: | ’
; 5. Deep Well Water Sample  ( )

‘ 6. Photograph Below: YES, SEE SKETCH

. 7. DESCRIPTION SEE SKETCH

RN
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SITE NAME _BROWN VANDEVER URANTUM MINE _ USEPA SITE NO. nor ascicen

DATE APRIL 11,1990 TIME 11:]15am WEATHER CLEAR TO SLIGHTLY anpﬁaqm‘;
PHCTOGRAPHER __P. MOLLOY ~ ~ ANGLE/DIRECTION SEE SKETCH
FILM TYPE _ POLAROID FRAME NO. 31 :
: DATA TAKEN WITH PHOTOGRAPH:
o - 1. Soil sample ( )
. Surface Water Sample ( )
3. Air Monitoring Device ()
- Reading: '
4. Radiation Survey (%)
: ‘ v . Readingﬁ . .
f ‘ o 5. Deep Well Water Sample ( )

6. Photograph Below: YEs

LRt
A

g 7. DESCRIPTION
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'SITE NAME _BROWN VANDEVER URANIUM MINE _ USEPA SITE NO. wnr acsicuzn

DATE _APRIL 11,1990 TIME 11:15am WEATHER _CLEAR TO SLIGHTLY Quencacms
PHOTOGRAPHER _P. MOLLOY ANGLE/DIRECTION__ _ _
FILM TYPE _POLAROID _ FRAME NO. _ NO FRAME - :
DATA TAKEN WITH PHOTOGRAPH: SKETCH | )

1. Soil Sample ()

2. Surface Water Sample ()

3. Air Monitoring Device ()

' Reading: | ; |

4. Radiation Survey ()

‘ Reading; SEE BELOW

5. Deep Well Water Sample ( )

A6. Photogréph BElOW: **k*x NONE xk %

.25 mi.

ESP-II: 2.5(10%
L#19: 120uR.h

I\ .‘ “FRAME 27
l

FRAME 26

FRAME 25 * RADIOMETRIC READINGS ASSOCIATED

. WITH FRAME 27
7. DESCRIPTION SKETCH QF AREA WHERE RADIOMETRIC READINGS .

WERE TAKEN, NO SCALE
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a windshield survey indicate that a subs_tantial fraction of % of- é
section (160 acres) is ocontaminated with mine tailings. Tailings

piles, the incined adits and the timbered shaft are unfenced and
© readily accesible to site residents (3). There is no documentation of

emergencies, accidents or remedial actlon regarding the Brown Vandever
Uranium mine site. . , .

3. WASTE CONTAINMENT/HAZARDOUS SUBSTANCE.

- An estimated total of 532,000 tons of mining waste is present in theb

two major tailings piles on site (4). Camputations indicate that there
are approximately 1880 tons of toxic compounds and elements
dessiminated within the 532,000 tons of rubble at the site (3; Frames
#8, #13, #15, #19, #25 through #32, 4). These contaminants are exposed

and uncontained and are therefore capable of producing leachate subject’

to migration into atmospheric, ground water and surface water systems

(11, 22, 23, 24, 25). The exposed inclined adits, timbered shaft and

stopes may also be producing a leachate similar in camposition to that

. produced by the tal_h.ngs piles.

Specific radioactive t%: (:.;‘23é':ontr1but1ng to oontatunatlon 25_;& the

leachate are uran:mg:l and its daughter products Ra Th,
isotopes of Pb, Bi ., etc). The enclosed portions of the adlts and

- 'shaft may contain significant concentrations of Radon gas. Toxic heavy

. metal species suspected of . being present in the mining waste in
~.significant concentrations are Vanadium, Arsenic, Barium, Chromium,
. Magnesium, Manganese, Strontium, Titanium and Zirconium. Table 1

" .provides a summary of hazardous substances potent:.ally present in the
waste piles and in the open excavations.

4. ~ PATHWAY CHARACTERISTICS

A. ATR CHARACTERISTICS

The potential for mobility of haza:cdous and toxic compounds associated

w1thUO -and V_0O nunmgwastelshlghdue to- the particulate nature

of the waste an a'xe occasional high winds native to the area which may

cause migration of windblown contaminants offsite.

B. GROUNDWATER CHARACTERISTICS

"Regionally, the site is bounded on the north by the central San Juan

Basin and on the south by the Zuni uplift. Structural elements of the
Acoma. Sag lie southeast of the site (5;pgs 16,18:6). The geological
element where the site is located is temmed the Chaco slope (5:;pg 16).

"Kelley (1951, p. 126) describes the Chaco slope as the southern:part
of ‘the San Juan Basin that lies between the central Basin (fig. 2.5 -1)
and the Zuni uplift and Acoma Sag. ' The Chaco slope resembles the
platforms but differs from them because of "Its more pronounced and
continous regional inclination toward the center of the basin and by
the absence of a 'Monocline' separating it from the central basin "

(Kelley, 1951, p.126).

- Jurassic rocks from the Morrison formation and Chinle formation (which
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TABLE 1. Quantity 0of Undisseminated Toxic
Compounds and Elements Within Tailings
Piles at Brown Vandever Uranium Mine

Quantity of

Undisseminated
Hazardous . Disposal
Waste . Waste* Location Origination
U30g 6.35 (10 )kg°© On-Site Low Grade
. Uranium/

h : ) . Vanadium
V205 . 1.4 (10 )kg On-Site " "
Radium R Unknown " " "
Thorium ' ‘ " " " "
Ar’_sle-nic " " " "
selenium ” " ” ”
Radon (1] ” ”n ”n
TOTAL _ .. ' 1880 tons

* CUSTOMARY UNITS FOR REPORITNG ABUNDANCES
OF RADIOISOTOPES ARE MASS UNITS.
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locally includes the Moenkopi formation) dip westwardly into the
adjacent Chaco slope' (3; frame# 20 and enlargement: = 6:8). A
Cretaceous sequence is present adjacent to the site on Haystack
mountain and is represented by the Dakota sandstone exposure (3: frame
#20 and enlargement). Triassic units represented by the Moenkopi and
Chinle formations dip eastwardly into the adjacent Chaco slope (3 frame
#20 and enlargamnt Flgum #3)

Quaternary ~ Alluvium (Pleistocene) has accdrulated - in variable
th.‘l.CkD%S&S J.n streambeds in the area (32).

The Aqlnfer of concern in the Vicinity of the site is the Sonsela
' Sandstone member of the Chinle formation which sources the Navajo
Nation Water Resources Division (NNWRD) well #16T-551 (19). Depth to
water in ths well is documented and is reported to be 417 feet (circa
1976). Depth to the Sonsela sandstone member of the Chinle formation
is 1083 feet. The only other Aquifer known to source wells in the area
is the Entrada Sandstone (19). the net precipitation for the locale is
‘estimated to be minus 44 mclm (5, 12).

Contaminants UQ§8 ! present in thezﬁamrm p% are the

ragiospecies and their progeny Th , isotopes
of Pb and Radon gas. =~ Toxic heavy metal spec1es suspected of being
present in the minj_ng waste in significant concentrations are Ar, Ba,
Mg, Mn, Sr, Ti and Zr. (11, table-1). Many of these species have been
demonstrated by various authors to be mobile in waters associated with
" Uranium mines (23,24,25,26,27,28 and 29). The Hydraulic conductivity
of the fonnatlons ‘between the Alluvium and fhe Sonsela sandstone member
-is estimated to be of the order of 10 because of fractures and
faults. This is consistent with the close proximity of the El Tintero
Cinder Cone and the epochal geological development of the area. 1In
addition, at least three excavations are driven to within 100 feet of
the static water level in NNWRD well #16T-551. It follows that the
possibility exists for these Radioactive and toxic heavy metal species
to have migrated into the alluvial and Sonsela. sandstone Aquifers which
" source an Artesian spring and NNWRD well #16T-551, respectively (3;
" frame #35: 19). Water depth in the alluvial Aquifer is not known but
is expected to be shallow (5; pg. #40, fig.#4.3-1)

C. SURFACE WATER CHARACTERISTICS

A portion of the Brown Vandever mine site 'is located on a
southeastwardly dipping Alluvial plate (3;frame #8) whose upgradient :
drainage area is estimated to be approximately 59.1 acres (4; worksheet
#1). The stripmine portion of the site is located on a northwardly
dipping Alluvial plate whose upgradient drainage area is estimated to
be 14.23 .acres (4; worksheet #1). Surface runoff fram the 59.1 acre
portion proceeds overland and along minor drainages eastwardly
" (3;frame,#16') until encountering a well-defined drainage which trends
southeastwardly, (3;frave #17,#18). Surface runoff fram the 14.23 acre
portion proceeds overland and along minor drainages easinortheastwardly
(3;framef#31) until encountering the well-defined drainage which trends
southeastwardly (7). The drainage proceeds southeastwardly for
. approximately 4 mi. before becaming evanescent (7, 31). Data fram a
gauging station on the Rio San Jose at Grants, New Mexico indicates an
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- . SUM6 bast mage’ 1:500.000
. Angora 1981, New Moo 1980

Gaviogy modkbed from
U.S. Department ol Agriculngw (1981},
and Darm and Bachman (1965}

Flgure 1.6-1

EXPLANATION
ALLUYIUM AND SOLSON DLPOSITS

ICNEOUS WOCKS, INCLUDES BASALT FLOWS, YOLCANIC BRECCIA, TUFF AND CINDERS,
AMD EXPOSID INTRUSIVE IGNEOUE HOCKS

SEDIMENTARY BOCKS INCLUDING BIDAHOCHI 'ﬂillh'l'loﬁ. CHUSKEA SANDSTONE.
AND BACA FORMATION

MISAYERDE GROUF

MANCOS SHALR AND DAXOTA SANDSTONL UNDIVIDED

{
|

MORRISON FORMATION, EUNT BANDSTONE, AND SAN BAFALL CROUP, UNDIVIDLD
CLEM CANYON GRDUP

CHINLE PORMATION; LOCALLY INCLUDLS MOENEOPM FORMATION

s BAM ANDREA LIMINTONK AND GLO&IFTA SANDSTDNE IN NE®™ MINICO, DE CHELLY
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annual discharge rate of 2.97 cfs (20). ~The regional 1l-yr, 24-hr
rainfall event for the locale is 1.26 inches (13). Radioactive and
toxic heavy metal species have been shown to be mobile in surface
waters (23 throught 29). In particular, Arsenic and Selenium are known
to sorb strongly to surface water sediments (26,28). The possibility
exists for contaminated sediments to have been carried by flash floods,
over the decades, onto the Alluvial plain east of El Tintero cinder

-cone (figure #2,7). A slight possiblilty exists for . contaminated

sediments to have been carried into Bluewater creek and the Rio San
Jose (5,7). The area has not been mapped in a flood plain, However,
due to the arid nature. of the upgradient terrain and the general
topography, the locale is prone to flash flooding events. Moreover,

" Haystack Mountain is very likely to be a recharge zone for aquifers in

the area (5;pgit38).

" D. "ON SITE PATHWAY

As with other mines in the area the proto-ore was abandoned on-site.
In the case of the Brown Vandever Mine, same of it was used to pave a
haulage road which is used by site residents frequently (3;frame#22).
The Brown Vandever mine environs are readily accessible by site
residents and visitors to the area (3). There are no access barriers
or danger signs on or near the mine site (3). Direct contact with
contaminated particulates is possible during periods of high winds or
physical disturbance of the tailings material. Humans living on-site
and visitors to the area would are at risk to exposure fram the same
suite of radiospecies and heavy metals detailed above. Moreover, the
ventilation shafts, the almost vertical timbered shaft and the inclined
adits pose physical danger immediately dangerous to life and health
status.

5. TARGETS

GROUND WATER TARGETS. There are three active wells within the 4 mile
radius of influence of the site (19,21). The Indian Health Service
(IHS) completed installation of a commumnity Water System in October
1986 (21). Subsequent to the campletion of the water system, operation
and maintenance of the system was turned over to the Navajo Nation and
is currently under the purvue of NNWRD (19). The commumnity water

‘system utilizes well #16T-551 which was fommerly a livestock water

well, The water system serves approximately 430 persons in the
Haystack area (4;worksheet #2). Total population within the four mile
radius of influence of the site was estimated to be approximately 500
(4;worksheet#2): The percentage of area residents not connected to the

NNWRD water system was estimated to be 23% (=100 persons) on the basis

of a residence count and the fact that 43.8% of Indian homes had their
source of water more than 100 yds fram their res:l.der}yice (3,18,31)."
Area residents too indigent to afford plumbing and sewerage systems for
their residences might utilize water from the active NNWRD stockwells
#16T-522 and # 16T-521 (19,3;frame#dl,18;pg.#1). In addition, there is
at least 1 artesian spring in the immediate vicinity of the site
(7;Bluewater Quad, 3;frame #35). ‘There is a slight possibility that
this spring could be utilized for drinking water.

The Aquifer of concern in the area is the Entrada sandstone unit which



sources windmills possibly utilized for potable water by as many as 100
persons (4;worksheet#2,18;pg.#1,3;framef{41). Depth to the water table
in this confined unit is reported to be approximately 400 feet (19).
As pointed out before, the shaft and inclines have been driven to
within 100 feet of this aquifer. Targets in the area consuming

-groundwater fram the Entrada sandstone unit are at risk to exposure

from Radionucleides and heavy metals (II).

SURFACE WATER TARGETS Surface water targets would be potentially

exposed to the same suite of Radionucleides and heavy metals that is

the case with ground water targets. Risk of exposure may be low due to
the. low value for net precipitation for the area. However, extreme
corditions brought in the area would inundate the highly eroded haulage
road (18).

The well-defined drainage coursing first east and then southeast from
the site crosses at least cne federally designated wetland (9).

AIR TARGETS Humans living on site are being exposed to elevated Radon
concentrations.

- ON-SITE TARGETS . In addition to being exposed to elevated Radon

concentrations, residents of the Brown Vandever mine environs are

_ - confronted daily with the dangerous inclines, shafts and the insult to

SENSITIVE ENVIRONMENTS At least one federally designated sensitive
environment lies within 1 mile of the site.

6. OTHER REGULATORY INVOLVEMENT

PERMITS: No permit was found for the Brown Vandever Uranium mine

STATE AGENCIES: None
OTHER FEDERAL PROGRAMS: None

7. CONCLUSIONS AND RECOMMENDATIONS

~The Brown Vandever Uranium mine site is exceptionally dangerous.

However, no steps toward remediation or mitigation have been undexrtaken
over the two and one half decades since cessation of activities. To
assert that residents of the site have not been adversely affected by
the insult to their land and very possibly their health is
inadmissable.

Immediate action should be taken.
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LEONARD HASKIE | TH E NAVAJO NATHO N lﬁVING BILLY

INTERIM PRESIDENT
NAVAJO NATION ) NAVAJO NATION

INTERIM VICE PRESIDENT

N50-9@~-93
August 1, 1999

Mark Satterwhite

Superfund Indian Coordinator
U.S. EPA Region VI

1445 Ross Avenue

Dallas, Texas 75202

Dear Mr. Satterwhite:

Enclosed is the Preliminary Assessment (PA) Package for the
Navajo-Desiderio‘Group-Uranium Mines, located near Haystack, New
Mexico. This report receives NSO internal approval and is now
ready for your review -and comment.

- Please call myself or Stanley Edison, the Chemist who prepared
the package, for any guestions you may have regarding the report.
We would appreciate a response in the form of comments or approval
at your earliest convenience.. You may reach myself or staff at
(6@2) B71-6859, 6860 or 6861,

Zég;erely,
Clara Bia
Navajo Superfund Director

-

Enclosures

cc: Peter Sam, William Taylor, Superfund Site Assessment Section
Barbara Driscoll

Post Office Box 30B e« Window Rock, Navajo Nation (Arizona) 86515 e (602) 871-4941
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I. INTRODUCTION

On October 3, 1990, the Emergency Response Section (ERS) was
notified by the Agency for Toxic Substances and Disease Registry
(ATSDR) of the potential health hazards associated with the
uranium mining tailing located at the Navajo-Brown Vanderver (N-
BV) and Navajo-Desiderio (N-DO) Uranium Mining Areas. At this
time, the ATSDR is drafting a Public Health Advisory for these
areas based on the potential adverse environmental and health
hazards associated with these mining sites.

IX. BACKGROUND

The N-BV and N-D sites are located in Bluewater, New Mexico.
The sites are located on land administered by the Navajo Nation
and lie within the Ambrosia Lake subdistrict of the Grants
Uranium Mining District. The N-BV mine encompasses approximately
155 acres, and the N-D mine covers about 130 acres. The Sites
lie within a sparsely populated agricultural area. The Navajo
Nation estimate that approximately 500 people may be affected by
the environmental hazards associated with these sites.

The N-BV mine was operated periodically from 1952-1966 and
was operated by several mining firms including Santa Fe Uranium,
Federal Uranium Mesa Mining Company, and the Cibola Mining COm-
pany. The operations consisted of both surface and subsurface
mining techniques. Several open shafts and large pits are
visible at the site and access is not restricted. The mined ore
was hand sorted and shipped to various milling operations located
in Shiprock, New Mexico, or the Durango, Colorado, area. It is
estimated by the Navajo Nation that approximately 25,000 tons
were removed from the mine. The ore was processed into ap-
proximately 49 tons of uranium oxide (U Og) and over 37 tons of
vanadium pentoxide (V O:z). Mined ore which failed to contain
sufficient quantities o? uranium were discarded at the mine
sites. These tailing piles remain exposed at the sites. Several
tons of tailings are believed to have been used as base mater1a1
for neighboring roads and concrete.

The N-D mine was believed to be operated from 1952-1957.
‘The exact name of the operating company or companies is not known
at this time. This mine primarily employed strip mining tech-
niques. The Navajo Nation estimate that over 11,110 tons of
uranium ore was extracted from this operation.



IXI. ASSOCIATED HAZARDS

The ATSDR initiated a preliminary investigation at the sites
to determine if they pose physical, chemical and/or radiological
hazards. In summary, the ATSDR determined that the open pits and
shafts do pose a significant physical hazard to the neighboring
populations. The open shafts and pits are not fenced or secured
and neighboring children may acc1denta11y fall or get lost within
these pits or shafts.

The ATSDR noted that the heavy metals associated with the
weathering mine tailings may pose a significant environmental and
health hazard. Heavy metals such as chromium, arsenic, vanadium,
and zirconium may be leaching from the tailing piles and may be
adversely affecting the groundwater quality of the region. 1In
addition, neighboring populations may be exposed to wind blown
heavy metal particulates.

Finally, the tailing piles contain elevated concentrations
of radioactive material associated with the decay and degradation
of uranium. Radioactive particulates and radon gas are likely to
be migrating from the tailings. ATSDR believes that the neigh-
boring population may be exposed to unsafe levels of radiation.

IV. ATEDR RECOMMENDATIONS

ATSDR has recommended action to assess and assist the local
residents. ATSDR has recommended that an educational program be
implemented to inform the neighboring population of the potential
health effects of the mines. In addition, ATSDR has recommended
‘that a more complete and detailed assessment be performed to as-
sess the health impacts associated with the tailings.

ATSDR recommended that additional data be collected to
characterize the amount and extent of contamination associated
with the tailings. This would include collecting and analyzing
soil, air and surface and groundwater samples for heavy metals
and radioactivity. To investigate the radiation exposure of the
neighboring population, ATSDR recommended the implementation of a
personal radiation dosimeter program. Personal radiation
dosimeters would allow ATSDR to estimate the external radiation
exposure levels of the community. In addition, a complete biota,
food crop and livestock study should be undertaken to evaluate
the internal radiation exposure levels of the neighboring com-
munities.

To implement ATSDR’s recommendations, several Federal
agencies such as the Bureau of Indian Affairs, Indian Health
Services, EPA Superfund Program, EPA Office of Air and Radiation,
Department of Energy, State of New Mexico and others will need to
be involved with this project.



V. EMERGENCY RESPONSE ROLE

The Environmental Protection Agency Region IX, Emergency
Response Section (ERS) has been tasked to perform the geochemical
and georadiological study of the sites to assess the environmen-
tal and physical hazards of the area. ERS, accompanied by its
Technical Assistant Team contractor, Ecology and Environment, are
prepared to collect and analyze tailing, soil, air, surface
water, run-off sediment and groundwater samples. EPA’s Office of
Air and Radiation, Las Vegas, Nevada, will be supporting ERS with
their expertise in conducting radiation surveys and overseeing
personal radiation safety.

An initial gamma radiation survey will be conducted by Col-
-leen Petullo, OAR, to determine the external radiation hazards
associated with the site. An "Exclusion" zone will be delineated
by Collen Petullo, OAR health physicist, to restrict non 40 hr
trained personnel and unauthorized people from access to the
study areas. In addition, areas with gamma radiation levels ex-
ceeding 2.5 millirem/hr will be classified as "Hot" zones and
personnel will not be allowed to work in these zones without
direct supervision and approval of the health physicist. all
personnel will be monitored exiting the study area. Instruments
and protective gear will be monitored for radiation. Every ef-
fort will be made to avoid the generation of radioactive waste.

A formal decontamination protocol will be implemented.

Physical hazards such as open shafts and pits will be
delineated and flagged. An inventory to estimate the volume of
potentially contaminated material will be collected.

Both surface and boring samples will be collected within the
tailing piles and surrounding areas. Storm channel deposits will
be collected to determine if rain run-off is acting as a mode of
contamination transport. 1In addition, neighboring water well
samples and, if possible, surface water samples will be collected
and analyzed. All samples will be analyzed for heavy metals,
radioactive isotopes and radioactivity. The samples will be col-
lected pursuant to an approved sampling and work plan being
drafted by Ecology and Environment. An extensive photographic
record will be made during the assessment.

Areas of elevated gamma radiation will be delineated and used
as potential monitoring stations for calculating radon flux
measurements. These measurements will determine the amount of
radon being emitted into the atmosphere from the tailings. If
warranted a complete radon gas monitoring program above and
down-wind of the tailing piles will be developed and implemented.
Several carbon absorption test kits will be employed to capture
the radioactive gas. Testing will be pursuant to the radon flux
"method outlined in 40 CFR Part 61. A domestic radon monitoring
program and a biota/livestock sampling program has been recom-
mended by ATSDR and ERS will try to coordinate these activities



will other Federal and Navajo agencies.

The assessment will be directed by the ERS On-Scene-
Coordinator (0SC). The OSC will be consulting and working
- closely with the various other Federal and Tribal agencies par-
ticipating in this investigation. The assessment is scheduled to
begin on November 13, 1990. A meeting between ERS personnel and
the Navajo Superfund program is scheduled on November 13, 1990 at
4:00 pm. The 0SCs assigned to lead the assessment are Robert
Bornstein (415-744-2298) and Robert Mandel (415-744-2290). The
project Health Physist from OAR will be Colleen Petullo (702-
798-2446). The TAT Project Leaders are Mary Sue Philips and
Beverly Pester (415-777-2811).

Analytical samples will be sent to TMA/Eberline laboratory
located in Albuquergque. Sample analysis will be determined by
using a flow chart developed by OAR.

The results of the sampling program will be compared to both
Federal and State Action levels governing radioactivity and heavy
metals. The following radioactive standards will be employed:

o Drinking Water: 40 CFR 141
MCL for radium-226 and radium 228: 5 pCi/l
MCL for gross alpha particule activity (including g
radium-226 but excluding radon and uranium): 15 pCi/l
MCL for gross beta: 50 pCi/l
MPC (10 CFR 20) 9E-4 uCi/ml (u234)
8E-4 uci/ml (U233)
1E-3 uci/ml (U238) A ;
o Soil: 40 CFR 192 :
Radium-226 in top 15 cm: not > 5 pCi/g over background 1
Radium-226 below 15 cm: not > 15 pCi/g over background

o Ambient Air: 40 CFR 192
Radon—~222: Average over 1 yeas over disposal areas not
to exceed 20 pCi/m“/sec (Radon Flux)
Annual average at residential areas not to
exceed 0.5 pCi/m“/sec (Radon Flux)
Radon-222 in occupied buildings: not to exceed .03 WL
over background

MPC (10 CFR 20): 1E-10 uCi/ml (U234,
1E-10 uCi/ml (U239)
7E-11 uCi/ml (U238)

0 Gamma radiation survey standard: >= 100 millirem/year*

* Proposed Standard by the Presidential Working
Group on Radiation Safety (DCE,HHS,ATSDR)

MCL = Maximum Contaminant Level
MPC = Maximum Permissible Concentration

Based on the results of the assessment, ERS will determine if




an immediate health risk exists. If the promulgated standards
are exceeded and an immediate health risk is established, ERS
will prepare an Action Memorandum pursuant to the National 0il
and Hazardous Substances Pollution Contingency Plan (NCP, 40 CFR
Part 300). If it is determined that a long term health risk is
associated with the sites, ERS will refer this data to the Super-
fund Remedial Program. An emergency response action may include
but is not limited to the following activities:

o The physical removal or encapsulation of the tailing
piles;

o The proper closure of the mine pits and shafts;
o The relocation of exposed population;
o The'supply of alternate‘water to the community;

o The erecting of warning signs and a fence to restrict
assess to the sites;

o The application of a soil sealant to restrict the
migration of contaminants from the sites.

If the NCP criteria for Removal Actions are met, an Action
Memorandum will be forwarded to EPA Headguarters, Emergency
Response Division to reguest funding approval. Headguarters ap-
proval is reguired because Removal Actions on Reservations have
been determined to have "national" significance.

PROJECT CONTACTS

Robert Bornstein On-Scene-Coordinator 415-744-2298

Robert Mandel On-Scene-Coordinator 415-744-2290
William J. Weis Enforcement Officer 415-744-2297
Linda Wandres ORC 415-744-1359
Mike Bandrowski Reg. Radiation Office 415-556-5285
Greg Dempsey . Las Vegas, OAR : 702-798-2476
Colleen Petullo OAR,Health Physicist 702-798-2446
Barbara Gross Industrial Hygienist  415-744-1607
Louise Lincoln Navajo Superfund 602-871-6422
Gavrav Rajen Navajo Superfund 602-871-6859
Bill Nelson ATSDR 415-744-2194
Mary Sue Philips TAT Project Leader 415-777-2811
Beverly Pester TAT QA Leader 415-777-2811

Vickey Radvila TAT Member 415-777-2811



TRIP SCHEDULE

DEPARTURE: November 13, 1990 --- America West Flight HP431/HP202
OAKXKLAND TO ALBUERQUE Departs: 0700 hrs

Arrives: 1140 hrs via Pheonix
RETURN: November 16, 1990 ~- America West Flight HP640/HP10
ALBUERQUE TO OAKXKLAND Departs: 1705 hrs

Arrives: 2015 hrs via Pheonix

Hotel: El1 Rancho, Gallup, New Mexico -- 505-863-9311
Car: Heritz Car Rental - 4 wheel drive - #7611~-079-A4A6
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ecology and environment, inc.
160 SPEAR STREET, SAN FRANCISCO, CALIFORNIA 94105, TEL. 415/777-2811

International Specialists in the Environment

12 April 1991

U.S. Environmental Protection Agency | TAT: 099104-T-002
Emergency Response Section TDD: T099010-035
75 Hawthorne Street PAN: EO09Z019-SAA

San Francisco, California 94105

ATTN: Wiliiam E. Lewis, DPO

SUBJECT: Navajo Desiderio Group Uranium Mines Site Assessment

On Thursday, October 4, 1990, the U.S. Environmental Protection
Agency (EPA) Deputy Project Officer (DPO) William Lewis requested

" TAT members Mary Sue Philp and Beverly Pester to assist the EPA in

conducting site assessments at two abandoned uranium mining areas
on Navajo Indian Reservation land in New Mexico (Figure 1). On-
Scene Coordinator (0SC) Robert Bornstein specifically charged TAT
to develop a work plan and sampling plan to assess suspected
radioactive 'and heavy metal uranium mining wastes. This was
accomplished by an X-ray fluorescence (XRF) survey and acquisition
of soil, water and radon flux samples. On-site gamma and beta

‘radiation surveys were conducted by EPA. The data from these

measurements will not be included in this report. The EPA Office
of Radiation will summarize and report the findings of the
radiological analyses performed on the samples taken.

1.0 Site Hlstory

The site consists of two mining areas, each owned by citizens of

_the Navajo Nation and populated by their extended family groups.
Each family raises livestock on the land. The first site, known
~ as the Navajo Brown Vandever mine (N-BV), covers approximately 155

acres (Figure 2). The second site is named the Navajo Desiderio
mine (N-D) and encompasses 130 acres (Figure 3). Both the N=-BV and
N-D mines were open pit uranium mines and have been out of
operation since the 1960's. No milling of the uranium ore was
performed at either site; thus the contaminants present are solely
a result of overburden. The overburden rock was not uranium~rich

~ enough for processing and was, therefore, left on-site.

recycled paper .
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The sites have been under investigation by the Navajo Superfund
Office (NSO) located in Window Rock, Arizona. Hazard Ranking
System (HRS) packages have been prepared for each of them. The HRS
ranks a site's potential for inclusion on the Federal Superfund
National Priorities List (NPL). In addition, the Agency for Toxic
Substances and Disease Registry (ATSDR) made a site visit during
July and November 1990. A Public Health Advisory was released as
a result of the site visit on November 21, 1990 (Appendix A). The
ATSDR prompted the Region IX Emergency Response Section (ERS) of
the EPA to investigate the severity of the situation.

2.0 Planning Activities

Prior to site activities, TAT developed a work plan (Appendix B), .

a site safety plan, and a rough model for the XRF. TAT coordinated
the work with EPA Office of Radiation personnel as well as with the
NSO.

2.1 Development of the XRF Model

Before the site visit, TAT developed a quasi-site-specific model
to measure vanadium, chromium, and arsenic. Chromium and arsenic
were chosen based upon reports they could be associated with
uranium deposits and upon their toxicity; in addition, TAT already
possessed the capability to model for those elements. Vanadium was
an element of interest because it was expected to be present in
high 1levels, since it 1s associated with 'uranium. deposits of
northern New Mexico.

In order to calibrate the XRF, the soil matrix of New Mexico was '’
simulated by using a mixture of locally obtained sand and silt.

The samples were then spiked with varying levels of vanadium (as

vanadium (V) oxide), chromium (as chromium (III) oxide) and arsenic

(as arsenic (III) oxide)

3.0 Slte Activities

TAT arrived at the N-BV site the morning of November 14, 1990.
Also present on-site were EPA Office of Radiation personnel, NSO
personnel, and EPA ERS personnel. After obtaining background gamma
radiation measurements on the access road leading to the N-BV
property, the team proceeded to the N-BV residences to set up the
support area. TAT conducted soil and water sampling,
photodocumented site activities (Appendix D), operated the XRF, and
provided technical assistance to the EPA health physicist on-site,
NSO personnel were responsible for mapping the site. The maps
constructed by OSC Bornstein from the notes taken by the NSO are
included following this report (Figure 4 is a map of N-BV; Figures
4A through 4D are maps of N-BV sections 1 - 4; Figure 5 is N-D).
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During the -first day of field investigations, the XRF was used
extensively on the ©N-BV site. The instrument, however,
consistently read zero for each analyte of interest (vanadium,
chromium and arsenic). In retrospect, this is primarily due to the
fact that concentrations of chromium and arsenic were much less
than the detection limit of the instrument (approximately 250 ppm).
In the case of vanadium, concentrations were high enough that it
could have been detected, since it existed on-site in
concentrations up to 1,400 ppm. However, the inefficiency of the
curium source probe for a low atomic weight element such as
vanadium prevented its detection. Consequently, any further work
at the N-BV or N-D site should utilize the light element probe,
which employs an Fe-55 source; it has a nmuch higher excitation
efficiency for vanadium. '

The team proceeded to the N-D site on November 15. A gamma survey
and station mapping were conducted. Based on its ineffectiveness
the previous day, the XRF was not used at the N-D site. A location
was chosen for radon flux sampling (described below) and the
sampling canisters were put in place.

3.1 sSsampling

During the gamma radiation survey, the sites were divided into
sections so that the survey could be conducted in an orderly
fashion. During the survey, stations were designated based on
geographical features and anomalies in gamma radiation 1levels,
which were noted at each station (for station locations, see maps
in Figures 4, 4A, 4B, 4C, 4D, and 5). Samples were taken in
stations that showed elevated gamma radiation levels (typically 10
to 25 times background levels) or in areas that appeared to be
drainage or runoff channels. A total of 21 soil samples (numbered .
1A through 21A) were taken for metals analyses from both sites.

On November 16, TAT took seven water samples (numbered W1l through
W7) from livestock wells and tap water at both the N-BV and the N-
D sites. A surface water sample was also taken from the N-D stock

"pond.

4.0 Analytical Results

The seven water samples and 21 soil samples were submitted to TMA
Eberline for metals analysis through their Monrovia, California
facility. The samples were analyzed for the following metals:
aluminum, arsenic, barium, chromium, lead, magnesium, manganese,
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molybdenunm, selenium, strontium, titanium, and vanadium. This
particular suite of metals was requested because they are often
associated with uranium deposits. The results are summarized in

Tables 1 and 2. The complete data package is available in the

special projects file (TDD: TO099011-102). The data validation
memorandum follows this report (Appendix C). '

4.1 Soil samples

The soil samples were generally low in metals concentration, with
the exception of aluminum (1,880 - 5,530 mg/kg), magnesium (612 -~
2,770 mg/kg), manganese (105 - 2,580 mg/kg), strontium (21 - 227
mg/kg), and vanadium (6 - 1,410 mg/kg). g :

For aluminum, the designated level to protect ground water is 5,000

mg/kg in soil. Only Sample 10A exceeded this level; it was taken
near the access road leading to the N-D site and was intended to
be a background sample. This indicates that background levels of
aluminum near the site are high and are not a result of uranium
mining in the area.

There were no relevant standards or guidelines found for the
maximum concentration of magnesium in soil. Despite its high

concentrations, magnesium is not considered to be a problem at

" either the N-D or the N-BV site.

The designated level to protect ground water for manganese is 500

mg/kg in soil. Background sample 10A exceeded this 1level; all
other samples were less than 250 mg/kg. Manganese is not
considered to be a problem at either site.

The designated level to protect groundwater for strontium is 8,400
mg/kg. None of the samples exceeded this recommended limit.

The only regulation discovered concerning vanadium is the
California Total Threshold Limit Concentration (TTLC), which can
only apply as a guideline in New Mexico. The TTLC for vanadium is
2,400 mg/kg. The highest concentrations of vanadium in this suite
of samples do not exceed the TTLC. .

The only sample that consistently exceeded 1limits for metals
concentrations in soil was Sample 10A, the background sample. This
result suggests  that natural soils in the area are high in
aluminum, magnesium, and manganese. This may be due to vehicle use
on the access road near the background sampling point.

4.2 Water Samples

None of the drinking water samples had metal concentrations in
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excess of drinking water Maximum Contaminant Levels(MCLs) or
Suggested No Adverse Response Levels (SNARLs).

The sample taken from the livestock well (Wl) contained 11.2 mg/L
strontium, which exceeds the SNARL of 8.4 mg/L. The sample taken
from the N-D stock pond (W6) had 4.8 mg/L barium, which exceeds the
SNARL of 4.7 mg/L.

5.0 Radon Flux Sampling and Results

Radon (Rn=-222) is an inert radioactive gas that is present in the
decay chain of uranium. The danger in breathing radon gas does not
lie in the inhalation of radon itself because most of the inhaled
radon is exhaled. The few radioactive disintegrations that occur
during inhalation yield tissue-damaging alpha particles as well as
particulate radioactive daughter products which in turn undergo
radioactive decay and damage lung tissue. Radon daughters are also
inhaled with radon because the radon exists in equilibrium with its
decay products. Radon has been linked with an increased incidence
of lung cancer and was a contaminant of concern on both sites.

Regulations pertaining to outdoor radon emissions refer either to
active mines or to the design of engineered remedial controls.
Emissions from active mines are governed by 40 CFR 61.22, which
states that emissions of Rn-222 are not to exceed that which would
expose any member of the public to receive an effective dose of 10
mrem/year. The standard applying to remedial actions, 40 CFR
192.02 (b), dictates that control measures be designed to keep the
average radon flux for the entire site below 20 pCi/sq m-sec.

The Desiderio site was chosen for radon flux sampling because it
reportedly had higher levels of radiation than the N-BV site.
Three small bluffs were chosen (Stations 5, 6, and 7) because they
were flat, relatively accessible, and of a size appropriate to the
fifty canisters allotted for the sampling.

Sampling was accomplished using a method modified from one
published in EPA Publication 520/5-85-029. The method TAT used
involved placing 50 four-inch diameter charcoal canisters (rather
than the ten-inch canisters prescribed by the published method) on
the soil for a twenty-four hour period. The canisters were sent
to a laboratory for analysis. Radon flux values were calculated
by measuring the gross radioactivity trapped on the charcoal and
relating this value to the known area of the canisters (Table 3).

The average radon flux‘for Stations 5, 6, and 7 was 51.4, 67.0, and

.47.7 pCi/sq m - sec respectively. The average radon flux for the

three areas combined was 55.4 pCi/sq m - sec. All of these values
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- exceed the standard for control measures,

In order to translate the flux values obtained at the N-D site into
human exposures, a variety of data is necessary that is currently
unavailable. For example, the prevailing wind direction from the
three piles would indicate if the emitted radon was blowing toward
the homes on-site. 1In addition, the flux of radon gas can vary
widely over a given area and throughout the year. The radon flux
values obtained from this sampling event represent a relatively
small sampling of a sizable site; therefore, they cannot  be
considered statistically significant.

6.0 Conclusion and Recommendations

The concentrations of metals present at both the Brown Vandever and
the Desiderio sites are not high enough to warrant action if they
are considered apart from the radioactive elements on-site.
However, there does appear to be potential for metals to leach into
surface water. This is of concern because the livestock 1living on-
site usually drink surface water.

The human risk due to metal exposure is probably highest from
ingestion of contaminated dust particles. Considering the
relatively low levels of metals present on-site, this does not
appear to be a primary consideration.

The radon flux results are above the promulgated standard of 20
pci/sq m - sec. Prior to the implementation of radon control
measures, more extensive sampling is necessary to establish an
accurate profile of radon gas emissions on-site. Possible
remediation techniques could involve soil gas venting, though this
may be prohibitively expensive for sites as large as Brown Vandever

-and Desiderio.

If you have any questions concerning this report, please do not
hesitate to call this office. A ' :

-

Respectfully submitted,

Technic Assistance Team Member

cc: file
Robert Bornstein, 0ScC
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FIGURE 1
Site Location Map

Source: AAA VMap
: ‘New Mexico
y ‘ 1985
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FIGURE 2
Site Location Map
Navajo Brown Vandever Mine

' . ' . Source : USGS map k
Bluewater, NM Quadrangle
. 1980 ‘
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FIGURE 3
Site Location Map
Navajo Desiderio Mine

: ' Source: USGS Map _
¢ : _ Dos Lomas, NM Quadrangle
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SAMPLING SECTION LOCATIONS, BROWN-VANDEVER MINE SITE
'SECTION 2

Telephone Line

ROAD v
~ Brown-Vandever Homes

SECTION 1 N

Ny EPA Staging Area

[ \lom
ROAD
ROAD o ——— = North
NOT TO SCALE l ' VEPA SURVEY, NOVEMBER 1890
'FIGURE 4

N-BY Section Location Map.



SAMPLE LOCATIONS BROWN-VANDEVER MINE SITE SECTION 1

[:1 SHED
Station 18 (90 UR/HY) -

o Station 17 (80 uR/hw)

o Station 5 (145 uR/Hr)
Telephone Line _

Low Dirt Area
©

—
" Uranium Rich Pebbles

130 uRMHr

' ROAD
o Station 3 (90 uR/Hr)

Station 6 (1200 uR/MI)

‘ 16 (700 UR/HN) Station 7 (40 uR/Hr)

Pile

| "d"'.ﬁ*\
%TAT!ON 8 (150 UR/Hr) ridge

ridge ,
Station 15 (230 uR/Hr) ‘Station 10 (1250 UR/HF) -

Road Cut |
-]
Station 12 (600 UR/HN)

: ° Station 14 (280 UR/HF) z . \\ $o Station 9 (190 uR/Hr)
(400 UR/HY) Pile

Stripped Area Exposed Bedrock
/A *

on13 (500 UR/Hr)

Staﬁon2(130 uR/Hr)

ROAD

o

Station 1 (38 UR/HN -

'NOT TO SCALE

'FIGURE 4A
N-BY Section 1.
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SAMPLE LOCATIONS, BROWN-VANDEVERMINESTE ~~ SECTION 2

>Staﬂon23 (120 uR/HN) | Plan View
° ’Drainagearea

 LowArea :
: North

Staﬁ§n 24 (220 uR/HN)
~ Large Talling/Overburden pile "“
K
XD
X
R
R
Guly “0’0‘ " Guly
Station 20 (650 uR. ‘ ’:‘0‘«
| Rl XN
mmemen SO
FLAT ELEVATED ARE N ARIESIIIISIININS
-- B0 0202020 0000 e%e
72777777/ 7RSI it XXX
100 URMI g ion 19 7OOWRMY  Mine Opening > St1 (300uR/r PO?OA ’
Concrete Pad ' Not to Scale

FIQURE 4B
N-BY Section 2:



HAYSTACK MOU NTAIN

SAMPLING STATIONS BROWN-VANDEVER MINE SITE SECT ION 3

North
VENTILATION SHAFT 130 uHS . o
. ation 29 (130 u ' : o
\ ST il (] Power Line s
».:.:,:.:.o.o.o‘. Station 30 (80 uR/Hr) - -
CONCRETE PAD Station 31 (200 UR/HN) B
_ ' , Station 28 (40 UR/Hr) Air Ducts

oo

Station 32 (350 uR/Hr)

Limestone Bnck Wall g:=,

Not to S'cale |

FIGURE4C .- - .
N-BY Section 3
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SAMPLING ST. ATIONS, BROWN-VANDEVER MINE SITE SECT ION 4
Haystack Mourtain | o Station 38 (240 URHI) «

Station 39 (18 uR/Hr)

Concrefe Pad

Station 40 (700 uR/Hr)

North ~eg———————

(600 uR/Hr)
Station 41

Road

N ation 35 (25 uRMH)

S Top of HR | 25 uR/Mr '
- Low Area, Lots of hot pebbles 33 Ur/Hr

2ORIRKS | —
XX : , ining
. ™ Explosive Shed Station 34 (125 uR/Hr) 4 _ |

. . . FIQURE4D
‘ ‘ " IN-BY Section 4




SAMPLING STATIONS, DESIDERIO MINE SITE

Desiderio Homes

EPA Staging Area

1

°10 UR/Hr

Cora o

Large Talling Piles
Station 7 (85 UR/HN):

Qs

\\\\\\\

FENCE

Staiton 12 (900 uFVHr)

Station 3

230 URMHr

Station 11 (55 uR/Hr)

ARROYO AREA
B\ AN RN

]

Large Pit
Station 4 (20 uR/Hn)

Station 6 (135 UR/HN

Large Tailing Piles

Hot Area!l (800 UR/Hr)

Station 1 (15uR/HN |

D) \\
\\\\\\\\\\‘ TS5 NAINY
S

Not to Scale

EPA Assessment November 1980
-FIGURE 5
Navajo Desuderlo Samplmg Map

Noﬂh

Service Road
Station 8 (60 URHr)

FENCE

Staton 2 (18 URMn)| ,
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TABLE 1 )
Metal Analysis Results
Soil Samples -

Detec- 1A 26 3A - 4A 5A 6A 7A 8A Vash 9A Road 10A

A tion Area ~ Area  Area Area Area  ‘Area Area S. of Res- Road to Road to
Analyte Limit 20 22 23 25 6 10 11 idences N-BV N-D
Aluminum 1,san*v 4,107 2,120 <1,880(U) <1,880(U) 4,210 3,640 4,320 2,970 3,060 5,530 ”;;
Arsenic 0.7 1.6 0.8 0.7 <0.7¢u) 0.8 0.8 1.7 1.4 0.8 .1f8 | |
Bariun ' 1 2 86.2 106 | 76.4 196 79 200 58.5 4,930 124 ';
Chromium 360%* <360 <360 <360 <360 <360 <360 ' <360. <360 <360 <360 2’
Lead 1.75% 17.9k‘ 4.1 4.1 <1.75¢U) 9.2 | 8.3 26.6  21.9 3.9 5.9
‘Magnesium 22 2,770(J) 1,300(J) 9Q3(J) } 612(J) 1,800(J) 2,000¢J) 2,580(J) 1,154(5) 1,480(J) 2,170(J)
Manganese j' 85+ 260 146 151 142 226 229 273 105 2,580 181
‘Molybdenum 4 <4 <4 <4 < < <4 <4 <4 <4 <4
Selenium 0.2 0.9 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.2 <0.2
’Strontium | 5 150 162 103 24.3 182 - 154 15.3 25.5 35.1 22.6
Titanium 230%  <230(U) <230(U) <230(U) <230(U) <230(U)'V<230(U) <230(U)  <230(u) <230(ﬁ) <230(u) \

Vanadium 3 474 105 53.4 8.28 186 185 847 9.63 6.07 10.4

All values reported in mg/kg.

* These detection limits are revised to account for blank contamination.

(U) These analytes flagged as undetected due to revised detection limit.

(J) These values estimated due to poor initial calibration verification recovery.

bp/mar/ss/tbl 1 1
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‘ TABLE 1 Contd.
. Metal Analysis Results
Soil Samples

11a 124~ 13A ‘14A 15A 16A ~  17A 18A 194 20A 21A v
Detec- - - Mine Radon Radon Sta- = Sta- Sta- Sta- Sta- Sta- Sta- Sta- v
tion Pit Near ~Cartridge Cartridge tion tion: tion tion tion 30 tiom tion tion
Analyte .~ Limit Corral Areas  Areas 11 12 9 10 Drainage 36 36 (dup) 40

B }!ﬁ

Aluminum  1,880% 3,970 4,000 3,720 4,000 4,370 3,920 3,450 3,450 2,120 1,880(U) 3,320

Arsenic 0.7+ <0.7(U) 5.2 10.2 1.4 1.5 1.0 1.5 1.2 0.7 0.8 6.0 i
Barium 1 91 132 104 . 69.7  58.4 62.3  20.5  90.8 205 201 65 8
Chromium  360% <360 <360 <360 . <360 <360 <360 <360 <360 <360 <360 <360 E

' Lead 1.75% 2.4 9.5 7.0 3.3 3.1 2.9 2.4 3.0 19 2.7 23.1

Magnesium 22 2,160(J) 2,450(J) 2,440(J) 2,049(J) 2,130(J) 1,500(J) 1,830(J) 1,400(J) 1,310(J) 1,130(J) 1,930(J)

Manganese 85* 148 136 245 131 137 115 143 109 118 112 225

Molybdenum 4 <4 <4 2 ‘ <4 <4 G <h 4 <4 <4 <4 - !

Selenium 0.2 = <0.2  <0.2 <0.2 0.2 <0.2 - <0.2 0.2 <0.2  <0.2 0.5 1.4 -
" Strontium 5 64 116 139 119 129  21.3 227 23 95 103 22.6 .

Titanium 230%  <230(W) <230(U) <230(U) <230(U) <230(U) <230(U) 1<230(U) <230(U) <230(U) <230(U) <230(U)
Vanadium 3 5.67 11 12.7 ‘11.2 9.43 6.85 10.8 7.59 | 89.9 95.3 1,410

)

All values reported in mg/kg. - )
- * These detection limits are revised to account for blank contamination.
(U) These analytes flagged as undetected due to revised detection limit.
(J) These values estimated due to poor initial calibration verification recovery.

bp/mar/ss/tbl 1 2



TABLE 2
Metal Analysis Results
- Water Samples

| Detec- V1l B-V V1l Lab w2 V3 B-V V4 B-V v5 vé Ll

. , tion Livestock Dupli- Field Tap Tap Vater Desiderio - Desiderio Preschool
Analyte Limit Vell cate Blank Vater (Dup) Stock Pond Tap Vater Vell
Aluminum £ 0.03 1 <0.03 0.19 0.042 <0.03 <0.03  6.51 0.03 1.06
Arsenic 0.007* <0.007(U) <0.007 '<0.007 | <0.007 <0.007 | <0.007 <0.007 <0.007
Barium ' 0.01 <0.01 <0.01 <0.01 ~ 0.03 0.03 4.79 0.03 <0.01 _
Chromium 0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <6.02 - {0.02' <0.02
Lead -0.0175%  <0.0175(U) <0.0175(U) <0.0175(U) <0.0175 <0.0175 <0.0175(U) <0.0175(U) <0.0175(U)
Magnesium . 5.5% 11.7(J) 11.2(J) <5.5(U) <5.5(U) <5.5 = 5.5(U) <5.5 <5.50(U)>
Manganese 0.022%* 0.103 0.1 <0.022 <0.022 <0.022 6.03 | <0.022 <0.022(U) 
Molybdenum 0.04 0.052 0.05 <0.04 <0.04 | <0.04 <0.04 <0.04 <0.04
Selenium 0.002 . <0.002 <0.002 <0.002  <0.002 (0.002 <0.002 <0.002 <0.002
Strontidm 0.05 11.2 - 11.0 <0.05 0.12  2.55 0.26 0.12 0.12 -
Titanium 0.01 <0.01 <0.01 <0.01 <0.01 . <0.01 '<0.01 <0.01 <0.01
Vanadium ©0.03 1€0.03 <0.03 <0.03 - €0.03 <0,63 <0.03 <0.03 '0.22‘ “

All values are reported in mg/L.

* These detection limits have been adjusted to account for blank contamination.
(U) These analytes flagged as undetected due to adjusted detection limit.

(J) Flagged as estimated due to poor initial calibration verification recovery.

bp/mar/ws/tbl 2
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TABLE 3

Radon Flux Results

Station 5
Canister No. ’ u ci/s - sec
1 - | 52.9
2 | 62.3
3 o | - 34.9
4 | . 36.1
5 . 38.7
6 ‘ ‘ 48.1
7 | | 39.8
8 \ ' 35.7
9 \ 68.5
10 o ' o 69.7
11 . o 64.3
12 A | : 39.5
3. | B 129
14 | - | o ' 121
15 < | - A 24.9
16 | ‘ ' | 68.3
17 | o | - 21.0
18 | 26.3
19 | | ~ L 19.1
20 | | | o 27.7

Average Flux = 51.4 pCi/sg h - second



j

Canister No.

21
22
23
24
25
26

27
28
29
30
31
32
33
34

35

Average flux

e .
S8

Table 3
Radon Flux Results

Station 6

67.0 pCi/sq m - second

Flux (pCi/sgq m - sec)
17.9

65.2
87.7
58.1
45.0
41.8
8l1.5
60.5
44.6
45.2
55.6
55.7
143
121>

8l1.8



Canister No.

36
37
38
39
40
a1
42
43
44
45
46

47

Table 3
Radon Flux Results

Station 7

Average flux = 47.7 pCi/sq m - second

laboratory found to have a flux of zero.

e

lux

. The three remaining samples were field blanks,

C =] m - sec
39.7
66.7
53.2
28.6
36.7
37.3
42.2
55.1
39.2
41.0
46.3

85.9

all of which the
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NOV 21 1990

The Honorable William K. Reilly
Administrator

U.S. Environmental Protection Agency
401 M Street, S.W.

Washington, D.C. - 20460

Dear Mr. Reilly:

With this letter, we are enclosing the Public Health Advisory for
radiation exposure, potential exposure to heavy metals, and physical
hazards associated with the Navajo-Brown Vandever and Navajo-Desiderio
Uranium Mining Areas near Bluewater, New Mexico.

The Agency for Toxic Substances and Disease Registry (ATSDR) has evaluated
the available environmental information for the inoperative Navajo-Brown
Vandever and Navajo-Desiderio Uranium Mining Areas. As a result of this

‘evaluation, we consider the sites a potentially serious threat to human
" health because of the presence of uranium mine wastes, associated radon

emission, and the potential presence of heavy metals in residential
areas. These areas also contain many readily accessible mine shafts and
open-pit mining areas. .In accordance with Section 104 (i) (6) (H) of the
Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA), ATSDR is recommending that you evaluate the sites for inclusion
on the National Priorities List.

In the Public Health Advisory, ATSDR recommends the following actions:

1. The Environmental Protection Agenc§ (EPA) should initiate data
collection to characterize the contamination and its extent.

2. If the data being collected indicate that residents face an
imminent radiation health hazard, immediate action should be taken
to mitigate the hazard. If appropriate, this action could include
the temporary relocation.of affected re31dents until the hazard
has been removed or mltlgated

3. Public water supplies and private wells in the area should be
sampled immediately for radiocactive materials and heavy metals.
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The enclosed Public Health Advisory expresses our concerns and addresses
measures to eliminate human health hazards. The Assistant Administrator of
ATSDR, Dr. Barry L. Johnson, has notified the EPA Region IX Administrator,
the New Mexico State Department of Health, and the Indian Health Service
about this Advisory. :

;Qinéerely,
William L. Roper, M.D., M.P.H.
Administrator
Encloéure
ce: :

EPA Administrator, Region IX

New Mexico State Department of Health
Indian Health Service ‘

Indian Health Service, Navahoe Area Office
PHS Region VI

ATSDR Region VI

@TSDR Region IX
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AGENCY FOR TOXIC SUBSTANCES AND DISEASE REGISTRY
PUBLIC HEALTH ADVISORY

NAVAJO~BROWN VANDEVER
AND
NAVAJO-DESIDERIQ URANIUM MINING AREAS
NAVAJO NATION

l BLUEWATER, NEW MEXICO

November 21, 1990

Statement Qf PuXpoge
Thia Pubiic Health Advisory is issved to inform the Environmental
Protection Agency (EPA), the Navajo Nation, the Indian Kealth Service .
(IHS), the Bureau of Indian Affairs (BIA), the State of New Mexico, and
. the public of a potential significant environmental hazard to human health
b near Bluewater, New Mexico. After evaluating available information (i,2)
: and visiting the area, the Agency for Toxic Substances and Disease
f Registry (ATSDR) has determined that this Public Health Advisory is
warranted for the Navajo-Brown Vandever (N-BV) and Navajo-Deslderio (N-D}
Uranium Mining Areas. The presence of uranium-containing radioactive mine
wastes, areas potentially contaminated with heavy metals, and many
physical hazards form the basis of this Advisory. Because of these -
potential hazards to human health, the ATSDR is recommending that these
sites be evaluated for inclusion on the National Priorities List,

At the request of the EPA, Region VI, and the Navajo Superfund Office
(NSC), the ATSDR initiated preliminary investigations of the radiological,
chemical, and physical hazardas associated with the N-BV and N-D uranium
mines, These altes ars not currently on the Natlonal Priorities List, but
the NSO and the EPA are currently developing Freliminary Site Assesswments.

I Two site visits by the ATSDR staff were made to the Navajo-Brown Vandever

and Navajo-Desiderio Uranium Mining Areas. Fleld monitoring data were
’ taken at the time of the visits. The ATSDR has concluded, based on the:

II ' site visits, the data acquired during the visits, and the evaluation of
other available information, that radiocactive materials potentially
hazardous to human health may be present at these sites. These hazardous
materials include uranium-containing mine wastes with radiation levels

I potentially hazardous to human health, areas potentially contaminated with
heavy metals at scll concentrations potentially hazardous to human health,
and many physical hazards of public health concern. This finding has led

l to the issuance of this Public Health Advisory. '
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Rackground

The N-BV and N-D sites are in Bluswater, about 4 and 9 miles east of
Prewitt, New Mexico, respectively (1,2). Both areas are in the Ambrosia
Lake subdistrict of the Grants Uranium Mining District. Access to the
areas i9 over improved dirt rcads. These mining areas are in agricultural
rural settinga and adjacent to residential properties. Both mines are
located on land owned by the Navajo Nation and held in trust by the Bureau
of Indian Affairs, United States Department of Interior. The current
owner of the N-BV mine is Mr. Brown Vandever, who lives at tha site with
hia extended family. The owner ¢f the N-D mine is Mrs. Jenny Desiderio,
who inherited the mine from her deceased husband and lives on the zite

"with her extended family.

The NSO eatimates that at cach site there are approximately 65 pecople,

30 of whom are children. Less than 3 miles from the sites is a preachool

with a student enrollment of about 30 children. The NSO also estimates
that about 500 persons are potentially impacted by environmental hazards
at these sites.

" A potable municipal-type water supply system for the area is derived from

a well installed by the IHS. The NSO estimates depth of the well is about
1,100 feet. However, the NSO believes that not all residents are on this
water system. The wells used by those residences not on the public supply

are well systems operated by windmills.

The N-BV area encompassea about 155 acres (1), and the N-D mine covers
about 130 acres (2). Within a mile of the N-BV mine is the Navajo-Nanabah
Vandever (N=NV) mine gite. These sites initially were open-pit mining
operations. Besides the open-pit operationa, the N-BV area cperated as a
gubsurface mine, The asite therefore includea horizontal mine shafts and

.ventilation shafta, some of which are almost vertical., During the aite

visits, the ATSDR observed that household wastes had been deposited into
some of these shaftas. It was apparent that local residents were still
using these shafts for solid Haate disposal.

Histo:;cally, the N-BV mine was operated pericdically from 1952 to 1966 by
various companieg including Santa Fe Uranium, Federal Uranium Mesa Mining
Company, and the Cibola Mining Company. bDuring the operations of this
mine, conventional mining techniques were used. The ore removed from the
mine was believed to be sorted by hand and shipped to regional mills
located near Ambrosia Lake or Shiprock, New Mexico, or the Durango,

‘Colorado, areas. In its draft Preliminary Assessment of the site, the NSO

documented that over 25,000 tona were removed from the mine, The ore
processing produced about 49 tons of uranium oxide (U,0,) and over

37 tona of vanadium pentoxide (V,0.). Ores not meeting the screening
criteria for uranium content werg aiscarded at the mine site. These ores
now line the roads leading to the Brown-Vandever residential and mine .
areas (1). ‘

Page 2
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From 1952 to 1957, the K-D mine was operated by "Sante Fe" (exact name
unknown, may not be the same company as previously mentioned) and the
Hanosh Mines from Grants, New Mexico. The mining technique involved
removing the soil overburden with heavy equipment followed by drilling and
blasting the ores loose. The ores then were trucked to area mills for
processing. Ores not meeting the minimum requirements for uranium content
were disposed of at on-site locations. The NS0 estimates that the

11,110 tons of ore removed by this operation contained over 83,000 pounda

of 0308 and over 17,500’pounds of vzo5 (2).

At both the N-BV and the N-D mines, the physical hazards are of particular
concern to the ATSDR becausé of the number of children known to reside in
the areas. The physical hazards observed by ATSDR include both open mine
shafts and open pits. Because of the depth of the shafts and the
unreatricted access, an inadvertent intrudex either entering or falling
into the shafts could be difficult to find and rescue.

Explenation of Terms

This document uses terms asaociated with radicactivity and dose resulting
from radiatlon exposure. These terms are defined here.

ggxig -= A curie (abbreviated Ci) is the unit used to measure the amount

 of radioactivity. It is equal to the amount of radicactivity in 1 gram of

radium (1 gram = 1/28 ounce or 9 0022046 lb), A picocurie (pCl) is one
trillionth of a curie (1 x 10 . One trillionth i3 the same as ’
1 second in 320 centuries or 1 inch in 16 million miles. Exposure levels
of the radioactive gas radon are commonly expressed as picocuries psr
liter of gas (pCi/L).

roentgen -- A roentgen (abbreviated R) is used to measure exposure to
ionizing radiation, such as gamma rays or X-rays. Gamma radiation is
energy given off by certain radioactive substances, such as uranium and
radium. Bagically, a roentgen defines the amount of energy given off by
these radiocactive substances into the air. An exposure of 1 R = §7.7 rads
per 1 gram of air, '

:gg -- The abbreviation "rad" stands for zadiation gbsorbed dose. It
measures how much radiation is absorbed by a material after exposure to

. radiation. It is equal to 100 ergs of energy per gram of material (an erg

measures energy).

Lem -- The abbreviation "rem" stands for goentgen gquivalent man. It is a

" function of the radiation absorbed dose (rad) and the type (or quality) of

radiation. 1In terms of radiation quality, gamma rays are the least
harmful internally to humans and alpha particles are the most harmful.
The effect of 1 rem is approximately the same as that of 1 R of X-ray or
gamma ray radiation, A millirem = 1/l1-thousandth of a rem, the same as a
dollar in §1,000. A microrem = 1/l-millionth of & ram, the same as

1 minute in 2 years or 1 inch in 16 miles. Throughout the United States,
the average natural radiation exposure (called "background levelsg") is
nearly 300 millirems per year. ' This includes exposure to radon.

Page 3
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Background radiation occurs from natural sources in the earth’s crust.
Several naturally occurring radiocactive materials contribute to this
source of radiation. These include, but are not limited to, uranium,
thorium, rubidium, and a small percentage of potassium. Other sources
contributing to the background include fallout fxom cosmic radiation,
materials made radloactive as a result of interactions with the cosmic
radiation, and nuclear weapona testxng A measurement of the background
radiation was collected at Prewitt, -New Mexico, approximately 3 miles from
these sites by the ATSDR and the NSO. Using radiation detectors sensitive
to gamma radiation, the background rad;ation at Prewitt was estimated to
be 6 microroentgens per hour (uR/h) .| This is equivalent to an annual
exposure of 53 millirem, not 1ncludlng radon. :

!
Basis for Advisorv

During the week of July 24-27, 1990, and November 1, 1990, personnel from
ATSDR Headquarters and Regions VI and IX offices toured these sites.
Accompanying the ATSDR personnal were representatives of tha local Navajo
chapter and the NSO. During the vi31ts, radiation readings were collected
by both the ATEDR and the NSO. Diacussxons also were held with officlals
and members of the Navajo Nation concernxng life-styles, populations,
health concerns, and land use in thefe areas.

A. Navajo-Brown Vandever (N-BV) Slte

Along the roadbed leading to the NavnjONB:own Vandever site, the area was
littered with rocks and ore tailings., Mine tailings from the nearby

Nanabah Vandaver mine were within 100 feet from the roadbed. These piles

were partially overgrown with veqetat;on. Within the materiala along the
roadbed, thea uranium ores (yellowish material) were clearly viaible.
Environmental radiation readings along the road, obtained with a
calibrated Ludlum Model 19 gamma radiation detector equipped with an
NaI(Tl) scintillator, ranged from approximately 50 microrcentgens per hour
(uR/h) to over 500 uR/h, whaereas the| naturally occurring background

" radiation reading was 6 uR/h. The background radiation measurements were

obtained in Prewitt, New Mexico, approzimately 3 miles from the sites.
Radiation monitoring evidence also auggested that radioactive material had
nigrated off-site because of both wind-borne distribution and surface
runoff during seasonal raina. RAdditional radiation monitoring indicated

"that scme residential structures contained radloactive material .in the

foundations and that radioactive materials were also present within
20 feet of the residential areas. |

At the main mine shaft located in tho pit-mined area, ore tailings were

tandomly piled around the site and radiation readings were elevated above

background. R horizontal shaft entering the mountain was observed; and
during discussions with local residenta, it was mentioned that the shaft
branches into three sections. Entrance to this mine shaft is not
restricted. Vertical ventilation shafts ware alaso observed; one shaft was

. about 10 degrees from vertical. A aﬁall ghack wasg constructed over this

!
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ventilation shaft, however, access to the shaft was not effectively
restricted. Located near the residential areas were opan adits (shafts)
being used as =olid waste disposal areas by the local residents. These
adits may run at least 300 feet in length or depth. The reaidential areas
are less than 200 feet from several adits, and access to these adits is

alao unrestricted.

Although air sampling data are lacking, becauge of the uranium content of
these mines, the shafts provide an excellent path for the release of
radon, a naturally occurring by-product of uranium decay. It is
reascnable to infer that the release of radon from thesa mines could
elevate ambient radon to levels potentially hazardous to human health at

this site.

During mining operatione, analysis of the ores indicated the presence of
heavy metala. Thess included vanadium, arsenic, barium, chromium,
magnesium, manganese, atrontium, titanium, and zirconium. Leaching may
have occurrad from these ores; however, no analyses of environmental
samples are available to verify the presence of these contaminants.
Although recent sampling information is lacking, the potential exists for
humans to be exposed to these ccntaminants through ingeatxon or
inhalation.

B. Navajo-Deslderio {N-D) Site

The Navajo-Desiderio mine is a series of open-pit areas of approximately
30 to 50 feet in depth and of varying lengths. The radiation readings at
this site were about 50 uR/h. No restricted access to the pits was
ocbserved during the site visit; children play and livestock graze freely
in the area, and residential areas are within 100 yards of the pits,

Through a Navajo interpreter, the owner of the mine, Mrs. Jenny Desiderio,
informed us that her grandson fell into one of the pits during a sledding
accident. The child, who reportedly suffered brain damage, died a few
years after the accident. According to Mrs. Degiderio, at least
18 livestock died after ingesting contaminated rainwater that reportedly
collects in the pits, Whether the dead animals weze examined by a
veterinarian is not known. Although sampling data are lacking, the NS0

- officials believe the animals may have died after ingesting heavy metals
vhich may have leached fram the ores into the pit areas.

C. Discussion of Site-related Radiological Contaminants
Of the verified contaminants in these areas, those of concern are uranium
and a member of its decay series, radon. Of the naturally occurring
isotopees of uranium, uranium-238 (U-238) is the most abundant, present at
concentrations greater than 99 percent. The primary mode of decay is via
two alpha particles, each with a decay energy of approximately 4.2 million
electron volts (MeV). The dacay chain of which U-238 is the parent
results in the production of both radium-226 and radon-222 and ultimately
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: —pwwura to Rn-222 15 2.1 X 10-3 per pCi/L exposure
. wuvaronmental conditions. The NCRP also states that the dose to the
bronchial regions of a typical working adult bacause of exposure to Rn-222
is 0.27 rad per year per pCi/L. For a 10-year old child (12 houre active,
12 hours reating}, the dose estimate is 0.45 rad/year per pCi/L. «

D. Estimates of Radiation Exposure to Local Residents

Bacause detailed environmental monitoring for heavy metals and radioactive
materials has not been suppliaed to the ATSDR, it ls difficult to determine
the health risks due to internal uptake of these materiala. However; the
‘gxternal exposure to ionlzing radiation can be evaluated using the
on-scene monitoring results obtained by the ATSDR and the NSO. It ias
possible that the radiation .xposures at these sites poses an imminent
radiation health hazard to local residents. For the gites discussed in
this Health Adviasory, the ATSDR is defining an imminent radiation health -

hazard as exposures that exceed the regulations for radiation exposure to .

minors (as described in 10 CFR 20.104) and exposure to the public in areas
of unrestricted access (10 CFR 20.105).

The Brown-Vandever mine site 18 in a residential area. In estimating the
annual exposure to external ionlzing radiation because of the contaminants
in the area, the ATSDR used the following assumptions for a maximally
exposed individual (MEI). The MEI would live on the site for 100 percent
of the time (24 hours} and 365 days per year. The average exposure,
including background in the area, is estimated conservatively to be
approximately 125 uR/h. Assuming these valuesa and the 24-hour exposure,
the extexnal radiation at this eite could result in an individual
receiving an external annual exposure of nearly 1 R, about 5 percent of
which is from natursl background as measured in the v;cinity of the site
(6 uR/h for 8,760 houra).

The risks of exposure to radiation have been investigated for neaxly

. 100 years and the values have been extensively peer reviewed and accepted

by the scientific ¢ommunity. In terms of risk estimates, the.§CRP, in
1987, used a risk value for excess cancer mortality of 1 x 10 ~ per rem
per year for whole body exposure (7). 1In 1990, the NRC released the
Biological Effects of Ionixzing Radiation Report Vv, (BEIR V) (8). This
report places the risk of excess cancer mort&lity as a result of :
continuous lifetime exposure to 0.1 rem per year at 520 for malés and
600 for females per 100,000 population (Table 4-2, BEIR V report). Using
the estimated population of SO0 permons for this area, thia would
calculate to approximately three exceSs cancer deaths to residents as a
regult of exposure to the radiation over an estimated lifetime of 70
years. The Rmerican Cancer Society estimates that the expected rate of
cancer deaths 1s on the order of 15 to 25 deaths for a population of 500

individuals,.

- Page 1
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Furthermore, because of the inhexent production of radon released from the
uranium-containing ores, the internal radiation dose, especially to the _
bronchial epithelium of the lungs, could be even higher. 1In a 1988 |
report, the NRC stated that the estimated dose to these tissues far i
exceeds any dose to organs from external natural background radiation :
(6) . As an organ system, the allowable exposure limits for the lungs can

excead the whole body exposure dose limits (7). However, aince no

specific radon measurements have been made in this area, estimates of

potential internal lung exposure to radon cannot be evaluated at thia

time.
The Agency for Toxic Subatancen and Disease Registry concludes that the V
Navajo-Brown Vandever and the Navajo-Desiderio Uranium Mining Areas may

pose a potential significant hazard to human health for residents of these
areas based on these premises: ' .}

. 1. The predictionas of the external exposure model using the estimated :
exposures to lonizing radiation excead the recommendations of the t
National Council on Radiation Protection and Measurements by a ‘ J
. - factor of 10. These recommendations state that the public expoaure
limit to continuous or frequent ionizing radiation should not exceed
0.1 rem per year (7), whereas, the estimated exposure to residents
I in the vicinity of the Brown Vandever mine could be on the order of

1 R (equivalent to 1 rem).

2. Possible human consumption of livestock potentially contaminated
with heavy metals following the ingestion of standing water may pose .
a hazard to human health. . ;

3. The nany open mine areas, mine shafts, and the unrestricted accesa i
to these areas create a gafety hazard. i

4. Since evidence suggests that radioactive contaminants are migrating
‘off-gite and that heavy metals may be asasociated with the
radicactive material, local food and livestock crops could be
contaminated. This could regult in a significant internal exposure
to both radioactive mnterials and heavy metala if these crops are \

ingested.

5. It is apparent that not all local residents are supplied with public
water, Becausa of the runoff and surface contamination around these
sites, the water quality of the individual wells may be suspect and
hazardous to humans chronically exposed to radiocactive materials and e ¥

heavy metals,

Page 6
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The ATSDR proposes the following health actions to assist local reaidents:

1.

The ATSDR, in coordination with the Navajo Tribal Council, the IHS,
the BIA, the State of New Mexico, and other appropriate agencies,
will conduct an environmental health education program to advise the
public and medical community of the nature and possible conasequences
of exposure to ionizing radiation and heavy metal contaminants at
the N-BV and N-D sites. Health education materials and assistance
will be provided to local health care providers and other
appropriate local public health officials.

The ATSDR will ¢onalder conducting health surveillance activitxes
for populations at these sites.

The ATSDR will consider conducting a radiation or héavy metal
exrosure gtudy of the local residents once additional haalth-related
information on the local residents becomea available,

Because of the limited environmental sampling data available to both the °
ATSDR and the EPA, we recommend the following additional actions to
protect the public health of area residents:

4.

The responsible environmental regqulatory agenciea should within the
calendar quarter, initiate data collection efforta to begin the
characterization and determination of the extent of the radiocactive
contamination and possible presence of heavy metals. This sampling
should include public water supplies and private wells in the area.

' Those wells exceeding standards should not be used for potable water

and residents should be Bupplled with alternate potable water.

During this phase, personal radiation dosimeters and radon detection

 devices should be provided by the appropriate agencies to local

regidents to begin to estimate the external radiation exposure being
received. '

During these environmental studies and personal monitoring efforts,
if the data being collected indicates that an imminent radiation
health hazard exists to the area residents, then immediate ateps,
including comsultation with the ATSDR, should be taken to mitigate

that health hazard.

The mitigation or remediation would include, as appropriate,
dissociation of local residents from the site until the direct
public health hazard is removed, The remediation of the public
health hazard should occur in the most expeditious manner consistent

A with Federal and State environmental protection, health, and

radiation protection laws and regulations. Appropriate steps should
be taken to protect public health during any raemoval actions
(e.g., dust contxol, site access restrictions, and monitoring of

radiation lavela).

~
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8. 1If these analyses indicate that the radiation exposures would result
in a long term, chronic exposure, then applicable measures should be
taken by the appropriate remedial regulatory agencles to remediate
the public health hazard in the most expeditious manner and
conaistent with all applicable Federal, Tribal, and State guidelines
and recommendations.

9. The appropriate agency should sample biota, food crops, and
livestock to ascertain the potential for internal. radiation exposure
through consumption of contaminated food products and to identify
addition potential sources of exterxnal exposure.

10, The appropriate responsible agency should take ateps to prevent
access to or otherwise make physically safe the various open mine
areas, pits, and shafta.

11, Governmental agencies and any involved private sector organizations
should work closely with Navajo representatives to ensure that
cultural awareness and respect are observed and practiced.

For additional information, pleoase contact the ATSDR at the following
address:

Robert C. Williama, P.E.

Director, Division of Health Assessment and Consultation
Agency for Toxic Substances and Disease Registry
1600 Clifton Road, NE, M§S E-32
Atlanta, Georgia 30333
(404) 639-0610"

FTS 236-0610

¥

Pagevlo



thl BT AGTOKX. |e|ecopier ALY 21 1= 30 80 3 OTPM .,:

.:-,-I.v""

Molloy P,
Uranium Mina.

Edison S.
Uranium Mines.

U.S. Department of Héalth, Education and Welfare,

Handbook., Wasghington, DC; 1970.

¢ "

REFERENCES

Military Sources, 3rd ed. New

NCRP.

and Radon Daughters in the Unjted States,

123 e 4157441787812

Preliminary Rssessment for the Navajo-Brown Vandever
Window Rock, AZ: The Navajo Nation.

May 20, 1990.

Preliminary Assessment for the Navajo-Desiderio Group
Window Rock, AZ: The Navajo Nation,

July 30, 1990,

Radiological Health

. Eisenbud M. Environmental Radioactivity from Natural, Industrial, and

York: Academic Press, Inc., 1987:475,

‘Evaluation of Occupational and Environmental Exposures to Radon
NCRP Report 78. Bethesda:

National Council on Radlation Protection and Measurements, 1984,

National Research Council.
Deposited Alpha-emitters.

Academy Press, 1988.

NCRE.

National Research Council.
of Ioniging Radiation. BEIR V.
1990. ,

Press,

BEIR IV,

Health Risks of Radon and Other Internally
Washington, D.C.: National

Recommendations on Limite for Expoahre to Ionizing Radiation.
NCRP Report 91. Bethesda: National Council on Radiation Protection

and Measurements, 1987.

r-ze 11

Health Effects of Exposure to Low lLevels
Washington, D.C.:

National Academy

s s oo



| | \
,ﬁ o
, H m
. m m
4 = -

: l '



Navajo Desiderio Group Uranium Mines
' Work Plan

October 23, 1990

Introduction

This work plan summarizes the types of geochemical and
georadiological surveying that will be employed by the EPA and its
Technical Assistance Team (TAT) contractor at the Navajo Desiderio
Group Uranium Mine Sites. Details of exact sampling locations and
the number of samples to be collected will be determined on-site
based on preliminary survey results.

| Radiation Survey

The equipment used to perform the radiation surveys and
measurements will include a micro R-meter and a survey ratemeter
with the following probes: a sodium iodide (NaI) scintillation
probe, a Geiger-Muller (G-M) pancake probe, and a zinc sulfide
(ZnS) scintillation probe. The micro R-meter measures low-level
gamma and X-rays in units of microRoentgens/hour. The various
probes alter the detection and measurement capabilities of the
ratemeter, which measures in counts per minute (cpm). The sodium
iodide probe measures gamma rays, the Gelger-Muller probe measures
alpha, beta and gamma radiation, and the zinc sulfide probe is
specific for alpha particles. _

All survey instruments will have been calibrated with National
Institute of Standards and Technology (NIST)-traceable standards
within the past six months. An operational check procedure will
be performed on each instrument daily, in accordance with Ecology
& Environment's Standard Operating Procedures (SOPs). Equipment
will be operated according to the manufacturers! guidelines and

- recommendations, and will be operated by’personnel properly trained

in its operation and use.

Background Measurements .= -

A minimum of two background measurements will ‘be taken with each
survey instrument to be used for site work. These measurements
will be taken at least one mile from the site perimeter in an area
representative of the local geology but unaffected by activities
being studied at this project.

 Initial site Ent_x_'x
‘ During vehicle approach to the site and while driving around the

site, the micro-R-meter will be used to measure radiation levels
in ambient air. Upon exiting the vehicle, the micro-R-meter will
remain on and a walkover radiation survey of the area will be
performed. Support areas (as applicable) will be approved for




setup if radiation levels are less than twice background.

Radiation Surveying and Samgling

Walkover radiation surveys will be performed using a .survey
ratemeter with a Nal probe. Average radiation 1levels over
approximately a ten square meter area will be recorded. Discrete
measurements will be taken at points of elevated readings ("hot

" spots") with the NaI, G-M, and ZnS probes. = '

Biased saﬁples will be collected at hot spots. ' Radiation levels
of sample material will be measured with the G-M probe and 2ns

probe, as deemed appropriate. During all survey and sampling

operations, radiation levels in ambient air will be monitored with
the micro-R-meter.

‘Sampling Design

Because the Navajo Desiderio Group Uranium Site includes two
abandoned uranium mines (Desiderio and Brown Vandever) that cover
a large area, two schemes have been devised; one to handle areas
immediately adjacent to residences and the other to sample the
tailings piles themselves. A radiation survey will be conducted
in both areas as outlined above. Sampling in a 250 feet radius of
the homes will be at hot spots or at a reasonable percentage of
grid points (5% to 10% of 25 feet grids). This will provide
information about the material that is most easily carried into
homes, either on the soles of shoes or via dust from vehicle
traffic. Sampling on the tailings piles will be at the apex, at
points midway between the apex and the bottom of the pile, and at

the base of the pile. Both surface and depth samples (at 18 inches

below the surface) will be taken to provide data concerning the
weathering of the piles. ' :

Soil Sampling Tgchgigges

Surface samples will be taken with a spoon or trowel, whether they
be of soil or tailings material. The depth samples of the tailings
piles will be accessed through use of a hand auger. Radiation
readings will be taken of the undisturbed soil at each sampling
point and of the sample itself both before and after
containerization. Close attention will be given to contamination
control. : B o «

Groundwater Sampling

The drinking water wells used in the area will be sampled to
determine the presence of radioactive material as well as heavy
metal contamination. It is anticipated that this sampling will be
done through household taps. The basic sampling technique is to
allow the water to run through the cold water tap for at least
three minutes to allow stagnant water in the pipes to clear before
sanmpling. = Water samples will be preserved with nitric acid to a

~PH <2.
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Surface Water Sampling

In the event there is any surface water in the form of runoff or

a stream in the area, it will also be sampled. In choosing a
sampling location, special attention will be given to points
accessible to area livestock. Samples will be collected directly
into the sample jar from the stream or using dedicated syringes if
the flow is too low to allow direct collection.

Alr Sampling

Alr samples will be collected on-site near residential properties
using two to three high-volume air samplers. Samples (filters)

will be analyzed for gross alpha and gross beta radiation. Prior
to sampling, each unit will be calibrated in the field to a sat
flow rate (1.13 m’/min - 40 cfm). The units will be positioned
approximately six feet off the ground and operated over a 24-hour
period. Filters will be removed as quickly as possible, folded
lengthwise 8o that surfaces with collected particles are in

contact, and catalogued in manila folders until sent to the lab for

analysis. E

Contamination Prevention and Waste Handling

After sealing the sample containers, each one will be tested to
ensure that the outside of the Jjar is not contaminated. (This.
procedure also applies to sampling equipment.) The swipe test
involves first measuring background radiation of an unused filter
paper. The swipe samples are taken by smearing the clean filter
paper over the surface of the sample jar. It is then counted using
survey instruments to determine whether radionuclides are present
on the outside of  the container. If so, they will be
decontaminated using dry methods or washed with a detergent

- solution (minimizing the use of water), allowed to dry, and

recounted. The procedure will be repeated until no detectable
radionuclides remain. The same type of procedure will be used to
decontaminate the hand auger between samples. ‘

Labelling and Transportation Requirements of Samples

All sample labelling and shipment will follow the requirements
outlined in the DOT regulations-in 40 CFR 171 - 177. Samples
shipped .via Federal Express will follow the parallel IATA

- requlations published in their Dangerous Goods Regqulations.

Laboratory Selection

The two laboratories under consideration to perform both
radiological and chemical analyses are TMA/Eberline of Albuquerque,
New Mexico and Controls for Environmental Pollution (CEP) of Santa
Fe, New Mexico. ‘ »
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The X-ray Fluorescence Spectrometer (XRF), a field portable
instrument that detects metals in soils, will be used on-site as
a screening instrument to locate optimum points for metals
sampling. It will be programmed with a semi-site-specific model
using arsenic, chromium, and vanadium as the target analytes. It
will be used in a pattern that mimics that of the grid arranged for
the radiation survey. The XRF requires multiple samplings at the
same point to allow a statistically correct value. Therefore, at
each sampling point, the samples will be analyzed three times for
thirty seconds each run, yielding an average value for that point.
High levels of any of the metals will warrant a physical sample;
a number of the points will be sampled to confirm the accuracy of
the XRF. ' .

thSical Hazards

During radiation walk-through surveys any physical hazards
encountered, such as open pits and vertical or horizontal mine
shafts, will be marked off with stakes and hazard tape so that
their 1locations are easily visible. These hazards will be
evaluated to determine the need for remediation.

recycled paper - g ) . B - ‘ ' a mlog,: and envirunment



APPENDIX C

Data Validation Memorandum




e

MEMORANDUM

TO: William E. Lewis, DPO

FROM: Beverly Pester, TAT Chemist
DATE: March 18, 1991

RE: Metals Data Quality Assurance Review
Navajo Desiderio Group Uranium Site
TDD: T099011-102
PAN: EO09Z019-AAA

‘This data quality assurance review encompasses 21 soil samples

taken November 14-16, 1990. This particular data validation

memorandum will address only the metals analyses performed on the

samples.

Each sample was analyzed for the following suite, of metals:
chromium, vanadium, titanium, magnesium, manganese, bariunm,
aluminum, molybdenum, arsenic, selenium, strontium, and lead. The
analyses were performed by TMA Eberline Corporation, Albuquerque,
New Mexico through their Monrovia, California facility.

The samples were numbered as follows:

o 1A through 21A

Deta Qualifications

I. Holding Time: Acceptable

. All samples were extracted and analyzed within the six-month
holding time for metals analyses.

II. Initial and Continuing Calibration Verification:

Initial and continuing calibration verification were run with
the appropriate frequency. Recovery limits (90%-110% of the mean

" value) were met in all cases except for magnesium. The initial

calibration verification recovery was reported. to be 112%. Thus,
"values for magnesium must be flagged as estimated (7).



III. alggx_° Acceptable

Blank samples were analyzed with the proper frequency (at
least one for every twenty samples).

The soil preparation blank showed an aluminum concentration
of 3.76 mg/L, which corresponds to a soil concentration of 376
mg/kg. Samples 4A and 20A, which have reported concentrations of
aluminum less than five times the detection 1limit (1 880 mg/kg)
must be flagged as undetected (U).

The solil preparation blank had a lead concentration of 0.35

mg/kg which raises the detection limit for lead to 1.75 mg/kg.

Therefore, sample 4A must be flagged undetected (U).

The arsenic concentration in the final blank was 0. 14 mg/kg,
thus raising the detection limit for arsenic to 0.7 mg/kg. Samples
4A and 11A must be flagged undetected (U) for arsenic due to this
correction for blank contamination.

Manganese contamination in the blank sample was 17 mg/kg;
however, all samples had manganese concentrations greater than five
times the revised detection limit of 85 mg/kg.

"~ The concentration of titanium in the blank sample was 46 mg/kg
which raises the detection limit for this analyte to 230 mg/kg.

'All soil samples must be flagged as undetected (U) for titanium.

Iv. ICP Interference Check Sample:

All ICP interference check sample results were inside control
limits with the exception of barium, which had a 25% recovery.
This 1is due to the high concentration of calcium in the
interference check sample and does not necessitate action.

V. Matrix Spike/Matrix Spike Duplicates: Acceptable

Sample 1A was used for matrix spike/matrix spike duplicate
(MS/MSD) analysis. Each analyte in question was spiked. All spike
‘recoveries were within control limits (+/- 25%) with the exception

. of selenium (MS/MSD = 30%/36%), strontium (MS/MSD = 250%/160%), and

vanadium (MS/MSD = 49%/66%). In the case of wvanadium, a high
sample concentration in relation to spike level contributed to the
low recovery. The low selenium recoveries are due to losses
inherent in the extraction process. Strontium recovery limits have

not been set by the laboratory.

The’relative percent difference (RPD) of the MS}HSD palrs were
all acceptable, with the exception of arsenic. The RPD for arsenic

was 29%.

VI. Replicate Analyses: Acceptable
Replicate analysis was performed on Sample 1A. All relative



percent differences (RPD) for detecfed analytes were acceptable,
ranging from 1% to 25% .

VI, vera gfgessme of D

The assessment of this data 1is based on the information set
forth in OSWER Directive 9360.4-01 "Quality Assurance/Quality
Control Guidance for Removal Activities--Interim Final" (March
1990). The data is judged to be acceptable for all uses with the
qualifiers noted above. ‘

an



MEMORANDUM

TO: "William E. Lewis, DPO
FROM: Beverly Pester, TAT Chemist

DATE: March 18, 1991

RE: Metals Data Quality Assurance Review
Navajo Desiderio Group Uranium Site
TDD: T099011-102
PAN: ©EO09Z019-AAA

This data quality assurance review encompasses seven water samples
taken November 14-16, 1990. This particular data validation
memorandum will address only the metals analyses performed on the

samples.

Each sample was analyzed for the following suite of metals:
chromium, vanadium, titanium, magnesium, manganese, bariun,
aluminum, molybdenum, arsenic, selenium, strontium, and lead. The
analyses were performed by TMA Eberline Corporation, Albuquerque,
New Mexico through their Monrovia, California facility.

The samples were numbered as follows:

o Wl through w7

Data Qualifications
I. Holding Time: Acceptable

All samples were extracted and analyzed within’ the six-month
holding time for metals analyses. .

II. Initial and Continuing Calibration Verificatiog.

Initial and continuing calibration verification were run with

g

" the appropriate frequency. Recovery limits (90%-110% of the mean

value) were met in all cases except for magnesium. The initial
calibration verification recovery was reported to be 132%. Thus,
values for magnesium»must be flagged as estimated (J).



R U

The continuing calibration verification results were
acceptable with the exception of selenium, which showed a recovery
of 78%. However, no selenium was detected in any of the water

samples.

III. Blanks: - Acceptable

Blank samples were analyzed with the proper frequency (at
least one for every twenty samples for each matrix).

' The barium concentration in the blank sample was 0.0003 mg/L
which necessitates an adjustment of the detection limit for barium
to 0.0015 mg/L. All samples with barium concentrations reported

are above this number.

The blank sample concentration of manganese was 0.0043 mg/L
which alters the detection limit to five times that, or 0.022 mg/L.
Consequently, sample W7 must be flagged as undetected (U).

Magnesium concentration in the blank sample was 1.1 mg/L,
which raises the detection 1limit for that analyte to 5.5 mg/L.
Samples W2, W3, W5, and W7 must be flagged as undetected (U) for

magnesium.

The lead concentration in the blank sample was 0.0035 mg/L
which raises the detection 1limit to 0.0175 mg/L. Consequently,
samples W1, W2, W5, W6, and W7 must be flagged as undetected (U)

for this analyte.
Arsenic in the blank sample was reported to be 0.0014 mg/L,

thus raising the detection 1limit for arsenic to 0.007 mg/L. This
necessitates flagging sample W1l as undetected (U) for arsenic.

IV. ICP Interference Check Sample: Acceptable

All ICP interference check sample results were inside control

limits with the exception of barium, which had a 30% recovery.

This 1is due to the high concentration of calcium in the
interference check sample and does not necessitate action.

V. Matrix Spike/Matrix Spike Duplicates: Acceptable

‘Sample W1 was used for the matrix spike/matrix spike duplicate
(MS/MSD) pair and was spiked with all analytes of interest. All
spike recoveries were within control 1limits (+/- 25%) with the
exception of magnesium, with a spike recovery of 55%. This
requires no action, however, because the sample result was greater
than ten times the spike. The relative percent difference (RFD)
between the MS/MSD pairs were all below 5%.

VI. Replicate Analyses: Acceptable

Sample W1l was used for replicate analysis. For detected
analytes, the relative percent differences (RPDs) range from 0% to



1.9%. For two analytes, aluminum and arsenic, one value was
reported as not detected while the other was reported as a value,
This makes RPD calculations on these two analytes inaccurate.

" VI. Overall Assessment of Data

The assessment of this data is based on the information set
forth in OSWER Directive 9360.4~01 "Quality Assurance/Quality
Control Guidance for Removal Activities--Interim Final" (March
1990). The data is judged to be acceptable for all uses.
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APPENDIX D

Photodocumentation
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